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ABSTRACT

An experimental investigation of natural convection immersion cooling of an
array (3 by 3 horizontally-placed heated discrete protrusions) in an enclosure filled
with dielectric fluids has been conducted. Each rectangular protrusion simulates
a 20 pin dual-inline-package.

Effects of enclosure width and fluid Prandtl number were examined. Five
different spacings from 42 mm to 7 mm and two dielectric fluids, FC-75 (Pr=25 at
27°C) and FC-43 (Pr=82 at 27°C) were used. The top boundary of the enclosure
was kept constant at 10°C and the bottom boundary was insulated during the
experiments.

Power dissipation levels per component ranged from 0.115 W to 2.9 W.
Component surface temperature measurements were used to obtain the
nondimensional heat transfer parameters. In the case of FC-75 and 30 and 7 mm
spacings, and in the case of FC-43 and 7 mm spacing, timewise fluctuations of

temperature at steady state in several locations were recorded with increasing

power level.
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I. INTRODUCTION

A. STATEMENT OF PROBLEM

The growing interest in high power dissipation from electronic packages with
the improvements in circuit packaging density brought the necessity for
enhancements in cooling technology.

A strong need to keep component at temperatures below 100°C exists since
for every 20°C decrease in junction temperature, the chip failure rates are cut in
half (Oktay, 1986). Natural convection immersion cooling of these packages with
dielectric fluids has become important recently because of its enormous promise
for high heat dissipation capabilities, together with such added advantages as no
noise and high reliability (Liu, Kelleher, Yang, 1987). Natural convection is
important for immersion cooling because it governs the lower power devices. In
addition, an accurate prediction of natural convection is necessarry for establishing

the conditions under which two-phase heat transfer begins.

B. NUMERICAL AND EXPERIMENTAL STUDIES OF NATURAL
CONVECTION IMMERSION COOLING
Extensive research has been conducted on the immersion cooling of

electronic devices by means of natural convection. Much more basic data than




currently exists are needed as inputs to the design of such cooling systems for
optimum thermal performance (Liu, Kelleher, Yang, 1987).

Baker (Vols. 11, 12, 1973) found that natural convection liquid cooling of heat
sources (1.0 x 2.6 x 0.12 cm) was three times more effective than natural
convection air cooling of the same heat sources. Two different dielectric liquids,
Freon 113 (Pr=3.9) and Dow Corning #200 silicone oil (Pr=126) were used. The
analysis showed that:

« Convection heat transfer coefficient increases significantly as the heat source
size decreases.

+ Heat transtfer coefficient is proportional to the cube root of the reciprocal of
the viscosity.

+ Decreasing the heat source surface area from 2.0 to 0.01 cm? increased the
free convection heat transfer coefficient an order of magnitude under the
same operation conditions.

Park and Bergles (1987) conducted experimental studies of natural
convection liquid cooling from both discrete flush heaters and protruding
rectangular heaters. Heat transfer coefficients (midpoint) were obtained with two
heater heights (5 mm and 10 mm) and varying width (2 mm - 70 mm). Water and
Freon 113 were used as working fluids. Data indicated that:

+ Heat transfer coefficient increases with decreasing width, with the coefficient
for 2 mm wide heaters being 150% above that for 20 mm - 70 mm. This

effect was greater in Freon 113 than water.

« With in-line flush heaters, the heat transfer coefficients for the upper heaters
are lower than those for the bottom heater. With an array of protruding




heaters, heat transfer coefficients for the top heater are higher than those for
the bottom heater.

+ The heat transfer coefficient for a single protruding heater is about 15%
higher than that for a flush surface.

« As the distance between the heaters increases, the heat transfer coefficients
for the upper heaters increase.

Chen et al. (1988) conducted an experiment on natural convection heat
transfer in a chamber with 10 protruding components from one vertical wall.
Distilled water and ethylene glycol were used. The top boundary of the chamber
was maintained at a constant temperature acting as a heat sink. Experimental
results showed that:

» Bottom heater had the highest heat transfer coefficient except at high

Rayleigh numbers.

» At high Rayleigh numbers the top heater had the highest heat transfer
coefficient.

Liu et al. (1987) developed a finite difference analysis of natural convection
from an array of 3 by 3 components immersed in FC-75. The top and bottom
boundaries of the chamber were assumed to be at uniform temperatures. Results
were presented for the chamber widths of 30 and 18 mm. They found that:

« Temperature field in the chamber is characterized by the flow around the
components.
» Lesser temperatures were found in the bottom row components, and

maximum temperatures on chip surfaces were found on the upper horizontal
faces.




* The results for the chamber widths of 30 and 18 mm were almost the same
indicating very littie effect of chamber width.

« Local oscilatory surface temperatures of the components tended to fluctuate
within a range of almost +3°C with a period of 4 seconds.

Kelleher et al. (1987) investigated natural convection of a water-filled
enclosure with a long protruding heater from one vertical wall. They carried out
both flow visualization and heat transfer measurement for three different heater
locations. Flow visualizations indicated two dimensional dual-celled flow structures
in the chamber: Buoyancy-driven upper shell which accounts for a majority of the
heat transfer and shear-driven lower shell in which the fluid motion arises due to
viscous drag from the upper shell.

Joshi et al. (1988) investigated natural convection immersion cooling of a 3
by 3 array of heated protrusions in an enclosure filled with FC-75. They found that:

- Flow structure was largely determined by the boundary conditions at low

power levels (0.1 W)

« Upon increasing the power levels (0.7 W to 3.0 W), an upward flow
developed adjacent to each column of components.

+ With increasing thermal input, flow away from the components showed 3
dimensional and time dependent behavior.




C. OBJECTIVES
This experimental study is a continuation of the research conducted at the
Naval Postgraduate School by Pamuk (1987), Benedict (1988), Torres (1988) and
Powell (1989). The objectives of this thesis are:
« To design and build a new simulated circuit board using tack-welding method
- for attaching the thermocouples on component surfaces.

+ To analyze the data in terms of both dimensional and nondimensional heat
transfer parameters for different chamber widths and dieiectric fluids.

» To correlate the data in terms of Nusselt number and Rayleigh number for
each case.

« To find single correlation for each dielectric fluid to account for the effects of
spacing.




Il. EXPERIMENTAL APPARATUS

A. GENERAL CONSIDERATIONS

This experimental study is a continuation of past experiments conducted at
the Naval Postgraduate School. Effects of the chamber width (spacing) on heat
transfer characteristics of the components (3 by 3 array of horizontally placed
rectangular aluminum blocks) were examined. Two dielectric liquids were used:
FC-75 and FC-43. The top boundary of the chamber was kept at 10°C and the
bottom boundary was insulated.

The top view of the chamber assembly is provided in Figure 2.1 (after Torres,
1988). This was the same chamber used by Torres (1988) and Powell (1989) with
vertical component arrangement. The horizontal arrangement used in this study
was obtained by turning the vertically arranged components 90° around their back
surface area centers. A front and side view of the horizontally arranged simulated
circuit board is provided in Figure 2.2 (after Benedict, 1988).

The components and heaters are identical to the previous ones in order to
compare the results. A more detailed description of the chamber, components,
heaters and heat exchangers can be found in Benedict (1988), Torres (1988),

Powell (1989) and Pamuk (1987).

I
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B. DESCRIPTION OF THE HARDWARE AND DESIGNING THE CIRCUIT
BOARD

The chamber was made of 19.05 mm thick plexiglass with external
dimensions of 241.13 x 152.0 x 120.65 mm. Some minor modifications were done
on the chamber. The location of the steel tubings were changed in order to aliow
the chamber to be filled with dielectric liquids at any chamber width. The bottom
heat exchanger was replaced by 12 mm thick plexiglass wall to have insulated
bottom boundary condition. The external walls of the top heat exchanger were
made of plexiglass. On 3 mm thick internal aluminum wall allowing almost
isothermal top boundary conditions to the chamber, six thermocouples were placed
symmetrically along the plate length and width. This modification was done to
enable calculation of the average temperature of the top boundary, no matter what
the spacing was.

The circuit board was fixed in the chamber aliowing the maximum obtainable
spacing of 42 mm. Two 12 mm and two 6 mm thick plexiglass spacers (152 x
203.2 mm) were used to change spacing between the circuit board and front wall
of the chamber. Spacers were placed in the chamber by removing the bottom wall
of the chamber. The spacings of 42 mm, 30 mm, 18 mm and 11 mm are
obtainable by using these spacers.

The components were 24 x 8 x 6 mm aluminum blocks to simulate
approximately a 20-pin-dual-in-line-package. Aluminum blocks were provided a

nearly uniform heat fiux by attaching foil heaters to the base. The approximate




resistance of the heaters was 10.3 ohms. These heaters were connected in series
with 2 Q + 2.5% resistors to calculate the power dissipation on each heater. (See
data analysis.)

Temperatures on the component surfaces were measured using 3 mil
copper-constantan thermocouples. They were manufactured by using an arc
welder. During the manufacturing process, current and time setting were kept at
a minimum and the argon gas pressure was less than 5 psig. Due to the extremely
small diameter of the copper and constantan, and in order not to loose strength
between the bead and insulation, bare parts were kept as small as possible. Then,
the bare parts except for the bead were insulated by means of electrical varnish.
This process made it easier to handle the thermocouples during and after tack-
welding them to the aluminum blocks.

In order to reduce the unknown contact resistance between the block
surfaces and thermocouple beads, thermocouples were tack-welded to the wells
machined on the blocks. {See Figure 2.3 after Benedict, 1988.) A small table vise
was modified by replacing the steel jaws with copper. This prevented the blocks
from being deformed and introduced lesser electrical resistance to the conduction
path of the machine. During tack-welding process power rate was kept between
16-20 W/sec. Not more than two thermocouples were welded to the blocks, one
at a time, because of the very brittie property of the wires after welding even under
their own weight. The rest of the wells were filled with high thermal conductivity

epoxy (Omega bond 101). Besides filling up the grooves it made the block easier
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to handle. The same method as in measuring the front surface temperatures of the
blocks was used to read the back surface temperatures of the blocks.

The next step was bonding the heaters in the grooves of 0.5 mm depth
machined on the circuit board. This was done with adhesive epoxy (Omega bond
100), ensuring that the holes on the heater and plexiglass circuit board were
aligned and not blocked by bonding material. Inserting the thermocouple wires
attached to the blocks through the holes and making sure of proper alignment,
blocks were bonded onto the heaters by means of Omega bond 101. Filling up the
rest of the holes at the back of the circuit board completed the design of the new
circuit board.

All thermocouples were connected to a HP-3497 data acquisition system
controlled by a HP-9826 microcomputer. Power to the heaters was supplied by a
0-10 V and 0-5 A DC power supply. Channel 61 and channels 62 through 70 were
connected in parallel to the power supply output and heaters. This connection then
allowed measurement of the voltage drop across the precision resistors. The
numbering scheme on both data acquisition system and hardware was as follows:

Channels 0 to 53: Component surface temperatures starting from chip #1
with the order of center, top, right, ieft, bottom and back.

Channels 54 to 56: Heat exchanger temperatures.

12




Channels 57 to 60 and 71 to 75: Back circuit board temperatures which allow
calculation of the conduction loss.

Channel 76: Ambient temperature.




lil. EXPERIMENTAL PROCZDURE

A. HARDWARE PREPARATION
Upon assembling the hardware (see Figure 3.1 after Benedict, 1988), each
channel on the HP-3497 data acquisition system were scanned to verify that all
nine components were equally powered and all thermocouples were operating
properly. Then, the following procedure was used for each chamber width:
1. Spacing of the chamber was adjusted by removirg the bottom wall
of the chamber and sliding the required spacers into the chamber.

2. Constant temperature bath was energized to verify there was no
external and internal leakage.

3. Chamber was filled with dielectric liquid by ensuring no air bubbles
were left in it.

4. The desired power level was applied to the components by
adjusting the current dial on power supply.

5. As power level increased, the dial on constant temperature bath

was adjusted subsequently in order to keep the average top
boundary temperature at 10°C.

B. DATA ACQUISITION
Data were recorded when steady state conditions were reached. It took
approximately 4-5 hours to reach the steady state depending upon the dielectric

and spacing. Since the magnitude of the fluctuations (from peak to valley) at
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steady state changed with the location of the component in the chamber and
spacing, steady state conditions were defined separately.

When a majority of the temperatures were fluctuating less than 0.4° C (for
dielectric FC-43) and less than 1.0° C (for dielectric FC-75) during 4-5 separate
runs with 5-10 minute intervals, steady state was assumed.

Raw emf readings were recorded and analyzed by the software programs
ACQUIRE, CALCDIEL, FASTSCAN and PLOT. These programs were the same
as used by Pamuk (1987), Benedict (1988), Torres (1988), and Powell (1989) with
some minor modifications to take care of the changing channel numbering scheme

and dielectric fluid.

C. DATA ANALYSIS
Data was analyzed in following fashion to get the non-dimensional heat
transter parameters (Nu1, Nu2, Ra, Ra) of the entire array at prescribed

conditions. These parameters are defined in nomenclature.

1. Calculation of the Average Wetted Surface Temperature of
Component.
Upon converting the thermocouple emfs to temperatures (°C) (See

sample calculations)

16




T = i=1 (1)
avg A
total
where,
A, T = Area and temperature of the i surface
Aoz = Total wetted surface area of the component.
2. Calculation of the Power Dissipated by Heater
Power = emf( volt - emf)/ R, (2)
where,
volt=  Power supply voltage (Channel 61)
emf=

Voltage across the heaters (Channels 62 to 70)
R, = Resistance of precision resistors connected in series to the
heaters (2 Q + 2.5%).

3. Calculation of the Conduction Loss Through the Circuit Board

Assuming 1-D conduction through the back surface area of the
components

3
o -2 @®
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R,=t/k,A (4)

AT=T,-T, (5)

where,

R. = Conductive resistance of the plexiglass

T, = Component back surface temperatures

T, = Back circuit board temperatures

t = Thickness of the circuit board (Length of the conduction path)

k, = Thermal conductivity of the plexiglass

A = Back surface area of the component.

4. Calculation of the Heat Transfer Coefficient
Average heat transfer coefficient around the wetted surface of the

component was defined as:

e Gt (6)
Azaw( Tavg - Tsink)
Q,,, = Power- Q. 7
7.w=T(54)+T(55)+T(56) (8)
3
where,
Q. = Net power dissipated by the heater

Tk = Average temperature of the heat exchanger, i.e., top

boundary temperature of the chamber (Channels 54, 55, and 56 on hardware).
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5. Calculation of the Thermophysical Properties of the Dielectrics
Functional relationships between the thermophysical properties and the

film temperatures are listed below, where film temperature was defined as:

T

fim = ( Tavg

+T

sink

)/2 (9)
a. Thermal Conductivity k(W/mK)
FC-75 [0.65-7.8947E-4xT, 1/10 (10)
FC-43 [0.666 -9.864E-5xT, 1/10 (1)
b. Density p(kg/nt)
FC-75 [1.825-0.00246 = T,,_]=1000 (12)
FC-43 [1.913-0.00218 =T, ] =1000 (13)

c. Specific Heat C, (J/kg K)

For all dielectrics

[0.241111 +3.7037E-4 =T, _]=4180 (14)
d. Kinematic viscosity v(n¥/s)

(1.4074 -2.964E-2xT, +3.8018E-4x=T;, (15)

FC-75
~2.7308E -6+ T, +8.1679E -9 = T | = E™

19




Fo43 [8.8750 - 0.47007* T, +1.387E -2 = T,
e. Thermal Expansion Coefficient B (K')

FC-75 [0.00246/(1.825-0.00246 =T, )]

FC-43 [0.00218/(1.913 -0.00218  T,,,)]

. Thermal Diffusivity o. (n7’/s)
a=k/(pC,)

6. Calculation of the Nusselt Numbers

a. Nusselt Number Based on the Height of the Component

Nul=h=L1/k, (20)
where,
L1 = Height of the components in the direction of the gravity
vector
k, = Thermal conductivity of the dielectric fluid at film
temperature.

20

-2.1469E -4 = Ty +1.3139E -6 * T, | * E®

(16)

(17)

(18)
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b. Nusselt Number Based on the Ratio (Area/Perimeter) of the

Component
Nu2=h=L2/k, (21)
5
L2=Y (A/P) (22)
=1
where,
A, P = Area and the perimeter of the i" surface of the

component.

7. Calculation of the Grashof Number

Grashof Number in this study was defined as,

Gr=(gBL3AT)/V? (23)
where,
AT=T,p Ton (24)
g = Gravitational acceleration

8. Calculation of the Prandtl Number
Pr=v/a (25)

9. Calculation of the Rayleigh Numbers

a. Temperature Based Rayleigh Number

Ra, = GrPr (26)

21




b. Flux Based Rayleigh Number

Ra,=gBL*Q/(kVvaA,,) (27)

net

The above procedure was repeated for each component.
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IV. RESULTS AND DISCUSSION

A. HEAT TRANSFER MEASUREMENTS

Heat transfer measurements were done in the power level range of 0.115 W
to 2.9 W per component to examine the effect of chamber width (i.e., spacing) on
heat transfer parameters of the components. Two dielectric liquids, FC-75 and FC-
43, were used. Five different spacings from maximum obtainable with the available
chamber to minimum were applied to the chamber for each liquid. These spacings
were 42 mm, 30 mm, 18 mm, 11 mm and 7 mm. During the experiments top and
bottom boundary conditions were kept constant at 10°C and insulated respectively.

Component surface temperatures and nondimensional heat transfer
parameters were both tabulated and plotted. Array-averaged component
temperatures and nondimensional parameters (i.e., Nu?1 and Ra) of the entire
array were also plotted for each fluid to present the effect of spacing in both
dimensional and nondimensional terms.

Due to the similar behavior of the components on the same row, correlation
formulas which relate the row-averaged and array-averaged Nu7 and Ra, were
obtained in the form of Nu?1 = a Ra’, where a and b are constant.

In the case of FC-75 and spacings of 30 mm and 7 mm, and in the case of
FC-43 and spacing of 7 mm, surface temperature fluctuations of Channel O (i.e.,

Chip #1 front surface temperature), 12 (i.e., Chip #3 front surface temperature), 31

23




(i.e., Chip #6 top surface temperature) were recorded at steady state for a period

of 200 sec.

1. Resulits for FC-75

Surface temperature measurements and nondimensional form of the
data in terms of Ra,, Ra, Nu1 and Nu2 for each spacing are presented in Tables
1 through 35 in Appendix C.

For the graphical representation of the results, two sets of plots were
generated. The first set from Figure 4.1 to 4.5 represents the heat transfer
behavior of the components in nondimensional terms (i.e., Ra, vs. Nu1). The
second set represents the averaged behavior of the entire array in both
temperature (Figure 4.6) and nondimensional terms (Figure 4.7).

As is seen from the first set, the data reveal almost a single slope in the
range 70°< Ra, < 2 = 10°. The data obtained at the lowest power level tended to
deviate from this behavior. The maximum spread in magnitude of Rayleigh
numbers of the components at a power setting of 2.9 W and 7 mm spacing was
less than 7% of the highest Ra,. The maximum deviation in Nusselt numbers (Nu7)
of the components was met at Rayleigh number of 1.8 = 10° for the spacings of
42 mm and 30 mm. The magnitude of the maximum deviation from the array-
averaged Nu7 was *1.45 (i.e.,, +7%) which corresponds to 6°C temperature
difference between the components having maximum and minimum average
temperatures. Deviation from the array averaged Nu1 was less than +0.5 for other

spacings (i.e., 18 mm, 11 mm, 7 mm).
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Due to similar behaviors of the components in the array, array-averaged
plots in both nondimensional (Ra, vs. Nu1) and dimensional terms were generated.
These plots then allowed discussion of the effect of spacing on heat transfer
characteristics of the entire array.

Reviewing Figure 4.7, an interesting phenomena arises in the range
10° < Ra, < 2 » 10°. In this Rayleigh Number range data points indicate almost a
constant slope regardless of spacing. The slopes of best fit lines obtained
excluding the data points at Rayleigh Number of 4.5 = 10° were between 0.296
and 0.340. This behavior then allowed the correlation of the effect of spacing (see
section 5).

Reviewing Figure 4.6, a decrease in spacing caused an increase in
component average temperatures throughout the array. Array-averaged
temperature increase reveal almost a single slope for each spacing, but it became
steeper as spacing decreases. The magnitude of temperature increase between
the chamber widths of 42 mm and 7 mm was almost 3°C at 0.115 W power level.
it increased up to 15°C at 2.9 W power level. A possible explanation may be that,
at low power levels there is very little effect of decrease in spacing on weak
circulating flow, so boundary conditions of the chamber dominates the heat transfer
characteristics. At high power levels, decrease in spacing disturbs the strong flow
around the components and this affects the heat transfer characteristics. The
temperature difference between the surfaces of the each individual components

was not significant and it was less than 0.5°C during the experiments. The
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components in the same row behaved similarly in both temperature and
nondimensional parameters except at the smalier spacings.

Mass flow rate of coolant through the effective width of the heat
exchanger was decreased subsequently with decreasing spacing. This caused
some increase between the coolant outlet and inlet temperature. As a result of
that, the components in the column closer to the outlet of the heat exchanger had
higher temperatures than the components in the same row but in the other two
columns.

For the chamber widths of 42 mm and 30 mm, the order of increasing
surface temperatures of the rows was bottom, middie, top. Up to power leve! of
2.25 W for 18 mm and 1.7 W for 11 and 7 mm, this trend did not change. After the
power levels described above, the middle row components had the highest
average temperatures and the bottom row components had the lower average
temperatures. In any case, the maximum temperature difference between the

components on different rows did not exceed 6°C.

2. Comparison with Earlier Data
Using dielectric fluid FC-75, setting the top and bottom boundaries to
10°C and insulated respectively, data for 30 mm chamber width were presented
in Figure 4.2 as Ra, vs. Nut.
Averaged non-dimensional heat transfer parameters of the entire array
for various power levels both from this study and that of Torres (1988) were plotted

in Figure 4.8.
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Comparing the results with Torres’ data obtained with the same
boundary conditions and chamber width but different spacing on component
arrangement and smaller chamber dimensions, good agreement was found at the
middle range power levels. At very high and very low power levels, Torres (1988)
obtained smaller Nusselt numbers. This may be due to effect of the differences in

the amount of the liquid in the two chambers.

3. Results for FC-43

Surface temperature measurements and Nusselt number versus
Rayleigh number form of the data for each spacing are presented in Tables 36
through 69 in Appendix C.

Two sets of plots as in the FC-75 case were produced to present the
data graphically.

The first observation as a result of high fluid Prandtl number was an
increase in average component surface temperatures and decrease in Rayleigh
numbers of the components.

Reviewing Figures 4.9 to 4.13, the data indicate almost a single slope
except the one obtained at 0.115 W power level. This was the general trend of
data which was experienced in the case of FC-75 and also in previous studies.

The maximum spread in magnitude of Rayleigh numbers was almost
12% of the highest Ra, after the power level of 1.3 W for spacings of 11 and 7
mm. Maximum spread in magnitude of Nu7 met at 2.9 W power level for 7 mm

spacing was 1.51. The deviation from the array averaged Nu? was £7% which
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corresponds to 8°C temperature difference between the components having
maximum and minimum average temperatures.

As is seen in Figure 4.13, for the spacing of 7 mm, Chips #2 and 7 tend
to deviate from other data points. As was mentioned before, a possible reason for
that is, almost 2.5°C temperature difference between the ends (correspond to inlet
and outlet of the heat exchanger) of the top boundary. Some change in design of
the heat exchanger which allows an increase in the mass flow rate of the coolant
wou'd result obtaining better data for this spacing.

Reviewing Figure 4.14, the same behavior of data points as in FC-75
was observed. in the range 3 » 10° < Ra, < 5 » 10" data points reveal almost a
constant slope regardless of spacing. The slopes of best fit lines were between
0.293 and 0.308.

As is seen from Figure 4.15, decreasing spacing caused an increase in
component surface temperatures throughout the array. The magnitude of the
temperature increase between the chambe: widths of 42 mm and 7 mm was
almost 3°C at 0.115 W power level and 13°C at 2.9 W power level.

For the spacings of 42 and 30 mm, the temperature difierence between
the components having maximum and minimum surface temperatures in the array
was less than 1.5°C. For 18 mm spacing, the component surface temperatures
were almost equal regardless of power level. For the spacings of 11 mm and 7

mm, the bottom row had the lowest temperatures. The middle and top row
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behaved similarly at 11 mm spacing but an increase in middie row temperatures

over the top row was observed at 7 mm spacing.

4. Correlations of the Non-dimensional Data
Due to the similar behavior of the components in the same row, plots of
row-averaged and entire array-averaged Nu? vs. Ra, were produced for each
spacing and fluid. Using a computer software program "TABLECURVE," the best
fit correlation formulas were obtained for each case in the form of Nu1 = a Ra/
where a and b are constant. Both the nondimensional row-averaged and array-
averaged data and correlation formulas were plotted in Figures 4.16 through 4.20

for FC-75, and Figures 4.21 through 4.25 for FC-43.

5. Formulation of Effect of Spacing

To formulate the effect of spacing on nondimensional parameters (i.e.,
Ra, and Nut), constant slope behavior of the data in the range
10 < Ra, < 2 » 10° for FC-75 and 3 » 10° < Ra, < 5 » 10’ for FC-43 were used.
Only array-averaged nondimensional parameters were considered in this study.

Since the slope was independent of the chamber width and fluid Prandt|
number which was covered in this study, best fit equations were modified to the
equations in the form of Nu? = a Ra’’ to give minimum deviation from original
best fit equations.

The data points and modified best fit equations for each fluid were

presented in Figures 4.26 and 4.27.
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Figure 4.16. Plot of Row/Array-averaged Nu1 vs. Ra, and Curve Fit Equations for FC-75 and
42 mm Spacing
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Figure 4.17. Plot of Row/Array-averaged Nu1 vs. Ra, and Curve Fit Equations for FC-75 and
30 mm Spacing
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quations for FC-75 and

Figure 4.18. Plot of Row/Array-averaged Nu1 vs. Re, and Curve Fit E

18 mm Spacing
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Figure 4.19. Plot of Row/Array-averaged Nu1 vs. Ra, and Curve Fit Equations for FC-75 and

11 mm Spacing
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FC-75 and 7 mm Spacing

Figure 4.20. Plot of Row/Array-averaged Nu1 vs. Ra, and Curve Fit Equations for
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21. Piot of Row/Array-averaged Nu1 vs. Ra, and Curve Fit Equations for FC-43 and
42 mm Spacing

Figure 4.
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Figure 4.22. Plot of Row/Array-averaged Nut vs. Ra, and Curve Fit Equations for FC-43 and
30 mm Spacing
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Figure 4.23. Plot of Row/Array-averaged Nu1 vs. Ra, and Curve Fit Equations for FC-43 and
18 mm Spacing
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Figure 4.24. Plot of Row/Array-averaged Nu1 vs. Ra, and Curve Fit Equations for FC-43 and
11 mm Spacing
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7 mm Spacing

Figure 4.25. Plot of Row/Array-averaged Nut vs. Ra, and Curve Fit Equations for FC-43 and
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Introducing nondimensional spacing x*

(28)

where,

Chamber width
Height of the component

w
H
The functional relationship between the correlation constant (a) and
nondimensional spacing (X*) in the form of a = ¢ (X*)” where c and m are constant
was determined for each fluid. These are presented in Figures 4.28 and 4.29.
a. Single Correlation for FC-75
A general form of correlation equation was obtained as
Nu1 = 0.04561 (x*)***"*° Ra/*
1.3+10° <Ra, <2+ 10 (29)

21.8 < Pr < 31.8

Using the above equation correlates the data with less than 8% (for
42 mm and 7 mm spacings) and less than 1.7% (for other spacings) deviation from
the original best fit equations.

b. Single Correlation for FC-43
A general form of correlation equation was obtained as
Nu1 = 0.05142 (x***'"' Ra?
3+100 <Ra, <5+ 10 (30)

57.4 < Pr < 131
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Using the above equation, correlates the data with less than 2.5%
(for 30 mm and 18 mm) and less than 1% (for other spacings) deviation from the

original best fit equations.

B. TEMPERATURE FLUCTUATIONS IN STEADY STATE

Temperature fluctuations in steady state were measured and plotted for the
spacings of 30 mm (for FC-75 only) and 7 mm in the power range of 0.115 W to
2.9 W per component. Three channels were scanned at a rate of approximately
3 times per second for a period of 200 seconds. The location of the thermocouples
which are Chip #1 front surface (Channel 0), Chip #3 front surface (Channel 12)
and Chip #6 top surface (Channel 31) were the same as previous experiments to
compare the results. See Figure 4.39 for the location of the scanned

thermocouples.

1. General Observations
Temperature fluctuations at low power levels were not significant
regardless of dielectric liquid and spacing. Almost no fluctuation was observed at
the bottom row at any power level and spacing. Increase in fiuctuation magnitude
was observed as the spacing decreases and location of the heater approaches to
top heat exchanger. Dielectric fluid Prandtl number also effected the fluctuation
magnitude. For 7 mm spacing in case of FC-75 maximum fiuctuation magnitude

was almost 1°C, in case of FC-43 it was less than 0.4°C.
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2. Surface Temperature Fluctuations for FC-75

Plots of temperature fluctuations are presented in Figures 4.30 through
4.32 for 30 mm spacing and Figures 4.33 through 4.35 for 7 mm spacing. At low
power levels (0.115 W and 0.34 W) almost no fluctuations were observed in any
of the channels. Reducing chamber width from 30 mm to 7 mm didn’t effect the
temperature fluctuations significantly in the bottom row. The fluctuation amplitude
was less than 0.2°C. Almost three order of magnitude increase was observed in
the top row due to the effect of reducing spacing from 30 mm to 7 mm. It
increased from 0.35°C to 1°C in both channels 12 and 31. Benedict (1988)
reported the maximum fluctuation amplitude for the same arrangement and 30 mm
spacing but with different boundary conditions (i.e., 10°C to 10°C) as 0.85°C.
Torres (1988) reported it for vertical arrangement and 30 mm spacing as 1.7°C
and for 9 mm spacing as 2°C. Reducing chamber width didn't cause significant

effect on temperature fluctuations.

3. Surface Temperature Fluctuations for FC-43
Surface temperature fluctuations were measured for the chamber width
of 7 mm and presented in Figures 4.36 through 4.38. Fluctuation magnitude in any
of the channels was not significant. It was less than 0.2°C in channel 0 and less
than 0.4°C in channel 12 and 31 at any power levei.
Decrease in fluctuation magnitude from FC-75 to 43 may be due to the
eftect of fluid Prandtl number, since in the case of FC-75 and 7 mm spacing

Rayleigh number was almost 1.8 = 10°, in the case of FC-43 it was 5 = 10’
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Power Levels (FC-75 and 30 mm Spacing)
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Figure 4.33. Temperature Fluctuations for Thermocouple No. 0 at Different
Power Levels (FC-75 and 7 mm Spacing)
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Figure 4.35. Temperature Fluctuations for Thermocouple No. 31 at
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Figure 4.36. Temperature Fluctuations for Thermocouple No. 0 at Different
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Figure 4.37. Temperature Fluctuations for Thermocoupie No. 12 at
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V. RECOMMENDATIONS

1. Continuation of this experiment using dielectric liquids other than used in
this study to investigate the effects of fluid Prandtl number.

2. Investigate the variation in heat transfer characteristics of the components
in the array at specific spacing and power level by conducting detailed flow
visualization experiments for each fluid at selective spacings.

3. Change the design of the heat exchanger to allow an increase in the mass
flow rate of coolant through the effective area of the heat exchanger to obtain
better data, especially at 7 mm spacing.

4. Investigate the effect of vertical orientation of the chips.

5. Four unused channels of the data acquisition system out of 80 can be

used to measure the temperatures within the dielectric fluid or on circuit board.
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APPENDIX A. SAMPLE CALCULATIONS

Sample caiculations were carried out for component #4 at 0.8 W power level.

Spacing was 7 mm and dielectric liquid was FC-75.

A. CALCULATION OF THE AVERAGE COMPONENT WETTED SURFACE

TEMPERATURE

1. Conversion of Thermocouple Voltages to Temperatures
Using conversion formula and the constants for copper constantan
thermocouples.

T=D1+D2«emf+ D3 »emf?+ D4 »emf®+ D5 «emf*

+D6 » emf® + D7 » emf€ + D8 » emf’ (31)
where,
D1 = 0.10086091 D5 = -9247486589.6
D2 = 257279 D6 = 6.98E11
D3 = -767345.8 D7 = -266E13
D4 = 78025596 D8 =3.94E14
Using thermocouple #18, from Equation (31)
emf(18) = 1.151E-3V
T(18) = 28.84°C
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2. Average Component Surface Temperature

Wetted surface areas of component,

Acen = 1.92E-4m’
Atop = Abot = 4.85E-5 m?
Aright = Aleft = 1.44E-4 m?
Atotal = 5.76E-4m’

Surtace temperatures of component

T(18) = 28.84°C
T(19) = 28.87°C
T(20) = 28.7°C
T(21) = 286°C
T(22) = 286°C

From Equation (1)

T,, = 28.73°C

CALCULATION OF THE HEATER POWER

Volt = emfi61)=3.453V
emfi65) = 2.899V
R = 2 0hm

/o

From Equation (2)

Power(4) 2.899 (3.453 - 2.899) / 2

0.8030 W

Power(4)
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CALCULATION OF CONDUCTION LOSS
T, = T(@3)=231.01C

T, = T(60)=20.79°C

t = 00.012m
k = 0.195 W/mk
A = 192E-4m?

From Equation (4)

R, = 0.012/(0.195 » 1.92E-4) = 320.51 KW

From Equation (5)

AT4 = 31.01 -20.79 = 10.22°C
Then from Equation (3)

Qoo = 0.035 W

HEAT TRANSFER COEFFICIENT

T(54) = 9.048°C
T(55) = 10.55°C
T(56) = 10.35°C

From Equation (8)
Tom = (9.048 + 10.55 + 10.35) / 3 = 9.98°C
From Equation (7)
Q,. = 0.8030 - 0.035 = 0.768 W

Then {-om Equation 6

74




>
I

0.768 / [5.76E-4 (28.73 - 9.98)]

71.11 W/m2K

>
I

E. THERMOPHYSICAL PROPERTIES OF FC-75 AT FILM TEMPERATURE
From Equation (9)

T, =(28.73 +9.98) /2 = 19.36°C

1. Thermal Conductivity

From Equation (10),

k = (0.65-7.8947E-4 « 19.36)/10
k = 0.06347 W/mK
2. Density

From Equation (12)

h

P (1.825 - 0.00246 = 19.36) * 1000

"

p 1777.37 kg/m®

3. Specific Heat
From Equation (14),

C

[+

C

P

(0.24111 + 3.7037E-4 * 19.36) 4180

i

1037.82 j/kg K

4. Kinematic Viscosity
From Equation (15)
v = [1.4074 - 2.964E-2 * 19.36 + 3.8018E-4 = (19.36)°

- 2.7308E-6 » (19.36)° + 8.1679E-9 » (19.36)")E-6
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v = 9.574E-7 m¥s

5. Thermal Expansion Coefficient
From Equation (17)
B
B

0.00246 / (1.825 - 0.00246 = 19.36)

0.001384 K"

6. Thermal Diffusivity
From Equation 19,

o 0.06347 / (1777.37 = 1037.82)

a 3.4409E-8 m®/s

F. CALCU! ATION OF THE NUSSELT NUMBERS

1. Nusseit Number Based on the Height of the Component
L1 = 0.008m
From Equation (20)

Nui 71.11 = 0.008 / 0.06347

Nu1 8.966

2. Nusseit Number Based on the Ratio (Area/Perimeter) of the
Component
From Equation (22)

L2

[(24 * 8/64) + 2 (8 » 6/28) + 2 (24 + 6/60)]E-3

L2 11.229E-3 m

Then from Equation 21
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Nu2 71.11 = 11.229E-3/0.06347

Nu2 12.584

CALCULATION OF THE GRASHOF NUMBER
From Equation (24)

AT = 2873-9.98=18.75C

Then from Equation (23),

Gr 9.81 = 0.001384 (0.008)° » 18.75 / (9.574E-7)

Gr 142196.69

CALCULATION OF THE PRANDTL NUMBER
From Equation (25)

Pr 9.574E-7 / 3.4409E-8

Pr 27.82

CALCULATION OF THE RAYLEIGH NUMBERS

1. Temperature Based Rayleigh Number
From Equation (26),

Ra, = 142196.69 » 27.82 = 3.96E6
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Fiux Based Rayleigh Number

From Equation (27)

Ra, = 9.81 = 0.001384 (0.008)* = 0.786 / [0.06347
* 9.574E-7 » 3.4409E-8 = 5.76E-4]

Ra, 3.547E7
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APPENDIX B. UNCERTAINTY ANALYSIS

Sample calculations of the uncertainty analysis are carried out for component

#4 at 0.8 W power level. Spacing was 7 mm and dielectric liquid was FC-75.

A. UNCERTAINTIES IN THE NET HEAT CONVECTED INTO THE FLUID
Starting with the power dissipated by the heater
Power = emf(l) = (Volit - emf(l)) / R,

Power = function (emf(l), Volt, R,)

f= o Power _ Volt -2 emf(])

" S emf()) R,

_ 9 Power _ emf(/)
o Volt R

D

_ o0 Power _ -emf(l)( Voit -emf(])
0 Rp R,f

P3

UPower = [(P1 » Uemf (I)F + (P2 = UVoltf + (P3 = URF]'?
where,
Uemfi(l) = UVolt = + 0.001 V Resolution/Precision of Measuring Device
UR, =+ 0.05Q
Substituting numerical values,

emf(61) = Volt = 3.453 V
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emf(65) = 2899V

R, = 2Q

Power = 0.803W

P1 = (3.453-2+2899)/2=-1.1725

P2 = 2.899/2 = 1.2604

P3 = - [2.899 (3.453 - 2.899)] / 2 = -0.4015

UPower = [(1.1725 * 0.001F + (1.2604 * 0.001)° + (0.4015 » 0.05)]"%

UPower = 0.02015 W

UPower 1005 = 9:92015 , 100% =2.51%
Power 0.8030

Power = 0.803 + 2.51 W

Conduction loss through the back of the circuit board

Qs = AT/R,

Qoss = function (AT, R)

a1 = %% _q4/R
AT

Q2 = 39.’5. =-AT/R}
JR
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UQoss [(@1 * USTY + (Q2 » URFJ”

where,

UAT 10%

UR, 10%

Substituting numerical values,

AT = 10.22°C
R, = 320.51 KW
Qioss = 0035W
UAT = 1.022C
UR, = 32051 KWW
o1 = 1/320.51 = 0.00312
Q2 = -10.22/320.51% = -9.949E-5
UQ,.. = [(0.00312 + 1.022) + (9.949E-5 » 32.051)]'®
uQ,. = 000451 W
_‘_Jc_?’zs: «100% = 9:00451  100% = 12.89%

loss

Qs = 0.035 £ 12.9% W

Net heat added to the FC-75

Q.. Power - Q.

1

uQ,, = [UPower + UQ,J]"?
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Substituting numerical values,

Qret
UPower
UQ s
UQrer

UQner

va

net

0.768 W

0.02015 W

0.00451 W

(0.02015° + 0.00451%)"?

0.02065 W

ret y 100% = 0-92065 | 1009%=2.69%
0.768

Q,, = 0768 + 2.69% W

B. UNCERTAINTIES IN NUSSELT NUMBER

Starting with average heat transfer coefficient,

h

h

h1

h2

Onet / [Amal ( Tavp - Tsinl)]

function (Q,,, Aar AT)

oh _ 1
0Q,,, Aga*AT

ah __ Qu
0 Aras A,f,,, AT
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o h Qe

h3 = = -
a AT Arotal *A T2
Uh = [(h1 * Uone,)z + (h2 * UA!o(al)z + (h3 * UAT)Z]UZ
where,
UAT = 1%

Calculation of uncertainty in A,

Acar = 2BH +2LH + LB
where,
L, B, H = Length, width, and height of the component
A1 = OAwa _oH 4B
oL
A2 = Ao 2H+ L
0B
A3 = O A _ 2B +2L
oH
UAwa = [(A1 » ULF + (A2 » UBF + (A3 » UHf]"*
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Substituting numerical values

UL

L

A2
A3
UAtotal

UAIolaI

UH=UB = 1E-4m

0.024 m

0.008 m

0.006 m

2 » 0.006 + 0.008 = 0.02

2 » 0.006 + 0.024 = 0.036

2(0.008 + 0.024) = 0.064

[(0.02 * 0.0001) + (0.036 » 0.0001F + (0.064 = 0.0001)]"*

7.61E-6 n?

Going back to calculation of the uncertainty in heat transfer coefficient and

substituting numerical values,

h
AT

UAT

A

ht

h2

71.11 Win? K
18.75°C
0.1875°C
5.76E-6 nt

1
5.76E-4 »18.75

= 92.59

_ 0.768
(5.76E-4)2 18.75

=-123456.79
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h3

Uh =

Uh

Uh

h

[(92.59 * 0.02065) + (123456.79 = 7.61E-6F + (3.79 * 0.1875F]'%

) 0.768
5.76E-4 x 18.752

2.2457 W/nPK

Uh  100% = 22457, 100% =3.16%
A ERE

71.11 + 3.16% W/n’K

From Equation (20)

Nu1

Nu1

N1

N2

N3

]

i

hL1/k

function (h, L1, k)

o Nut _ L1
oh 'k
d Nu1t =£
oL k
oNut __hL
dk k2
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UNut = [(N1 = UhF + (N2 » UL1F + (N3 » UkF]'?
Assuming no uncertainties in FC-75 properties
UNut = [(N1 = UhP + (N2 = UL1F]?

Substituting numerical values

L1 = 0.008m
h = 71.11 WK
k = 0.06347 W/mK
N1 = 0.008/0.06347 = 0.126
N2 = 71.11/0.06347 = 1120.37
UNul = [(0.126 » 2.2457F + (1120.37 = E-4F]'?
UNutl = 0.3043
UNUT , 100% = 9:3943 _3 399,
Nut 6

Nu1 = 8.966 + 3.39%

C. UNCERTAINTIES IN FLUX BASED RAYLEIGH NUMBER

From Equation (27)

Ra, = gBL* Q,,/ kyvoA,)
Again, assuming no uncertainties in FC-75 properties and gravitational
acceleration,

Ra, =  function (. L, Qrer Ara
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dRa, 4gBQ,, 3

R1 = =
aL* kvaA,,,
rRe - A& _ gBL
a Onet kvaA{oral
A3 _ dRa, __ gBL*Q,,
a Atotal Afzofal
URa, = [(R? * ULF + (R2 » UQ,f + (R3 * UALJST"

Substituting numerical values

B = 0.001384 K’

k = 0.06347 W/mK
v = 9.574E-7 nf/s
a =  3.4409E-8 nt/s
Qrer = 0.768W

uQ,, = 0.02065W
A = 576E-4nf
UA,, = 7.61E-6nf

L = 0.008m
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UL = 1E4m

R1 = 1.7731E10
R2 = 46175179.2
R3 = 6.1567E10

URa, = [(1.7731E10 x E-4 + (46175179.2 » 0.02065) + (6.1567E10 x 7.6 1E-6)]"?

URa, = 2066398
R
URa, | 1000, - 2066398 110/ - 5.83%
Ra, 3547E7
Ra, = 3.547E7 + 5.83%
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APPENDIX C. TABLES

TABLE 1. REDUCED DATA FOR FC-75 AND 42 MM SPACING

THE RAW Emf DATA ARZ FROM THE FILE: 120eC22le
THE POWER SETTING FER CHIF WAS: ¢e.115
THE DISTANCE TO THE FRONT wALL WAS 42 MM, LIQUID wAS FC-75

CHIP ONET(W: Tavg-Ts Nu1i Nu?2
B.S23

3
£-6 IS: .90
E-8 I5: 4,48

TEMP  8ASEC PAYLEIGH NUMBER
FLUX BASED RAYLEIGH NUMBER
AVERASE TEMPERATURE: 14,848
SIN+. TEMPERATURE: 9.857

1 L3 4.951 4.93

r

TEMP.BASZD RAYLEIGH NUMEER
FLUX BASEGC RAYLEIGH NUMBER
AVERAGE TEMPERATURZI: 14.E256
SINN TEMPERATURE: 9.857

113 4.881 4,832
* E-E IS¢ .9e
* E-6 IS: 4.45

> R 4.9581 4.914 £.897
TEMP _BASED RAYLEIGH NUMBER « £-5 IS: .8@
FLUK BASED RAYLZIGH NUMBER * E-B 1S: 4,44
AVERAGE TEMSERATURE: 14.848
SINK TEMFERATURE: 9.857

7.011%
90

TEMF.RASED RAYLEIGH NUMBER S: .
1s: 4.48

FLUX BASED RAYLEIGH NUMEER
AVERAGE TEMPERATURE: 14.£07
SINK TEMPERATURE: 9.857

4 14 4.95¢ 4.9¢
.
.

5 1186 4.369 5.885 7.137
TEMP.BASED RAYLEIGH NUMBER » E-B IS: .9e
FLUX BASED RAYLEIGH NUMBER * E-B 1IS: 4.57
AVERAGE TEMPERATURE: 14,826
SINF TEMPERATURE: 9,857

6 118 5.06¢ 4.957 6.971
TEMP.BASED RAYLEIGH NUMBER & E-B6 1S: .92
FLUX BASED RAYLEIGH NUMBER * E-& 1S: 4.55
AVERAGE TEMPERATURE: 14.917
SINK TEMPERATURE: 8.857

7 L1113 4.928 4.958 5.958
TEMP.BASED RAYLEIGH NUMBER + E-B IS: .89
FLUX BASED RAYLEIBH NUMBER + E-B I5: 4.42
AVERAGE TEMFERATURE: 14.785
SINK TEMFERATURE: 9.857

[ 117 €.157 4.905 6.885
TEMF.BASED RAYLEIGH NUMESR + E-E IS: .94
FLUX BASED RAYLEIGH NUMBER « E-B 15: 4.55
AVERAGE TEMPERATURE: 15.014
SINk TEMPERATURE: 9.857

g 117 £,179 4.881 6.651
TEMF .EASED RAYLEIGH NUMSER » E-B
FLUX BASEL RAYLEIGH NUMBER < E-B 1IS: 4.53
AVERAGE TEMPERATURE: 15.0326
SINt. TEMPERATURZ: 8.857
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TABLE 2. REDUCED DATA FOR FC-75 AND 42 MM SPACING

THE RAW Em=f DATA ARE FROM THE FILE: 13DECR74L
THE PQWER SZTTING Pg™ CHIP WaS: 0.34 U
THE DISTANCE TO THI FARONT WALL WAS 42 MM, LIQUID WAS FC-75

CHIP ONET(W) Tavg-Ts Nul Nu2
1 .330 B8.1E3 8.80¢ 12.363
TEMF ,BASED RAYLEIGH NUMBER » E-E 15: 1.54
FLUX BASED RAV[ EIGM NUMBER « E-E IS: 13.586

AVERAGE TEMPERATURE: 16.307
SINK TEMPERATURE: 12.155

2 .329 7.900 9.082 12.720
TEMP.BASED RAYLEIGH NUMBER » E-B IS: 1.49
FLUY EASED RAYLEIGH NUMBER ¢ E-B 1S: 12.48
AVERAGE TEMPERATURE: 18.0585
SINk TEMPERATURE: 18.155

3 .3298 7.6E84 9.089 12.757
TEMP .BASED PAYLEIGH NUMBER ¢ E-§ IS: 1.48
FLUX BASED RAYLEIGH NUMBER ¢ E-6 I5: 15.45
AVERAGE TEMPERATURE: 16.019
SINK TEMPERATURE: 12.155

4 30 8.073 8.927 12.53@
TEME .BASED RAYLEIGH NUMEER < E-B ISt V.82
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 13.60
AVERAGE TEMFERATURE: 18.226
SINK TEMPERATURE: 10,155

s L2389 7.868 9.387 13.147

TEMP .BASED RAYLEIGH NUMBER * E-§ IS: 1.48
FLUX BASED RAYLEIGH NUMBER + E-B 1S: 13.87
AVERAGE TEMPERATURE: 18.023

SINK TEMPERATURE: 18.155

B .337 7.885 9.295 13.047
TEMP . BASED RAYLEIGH NUMBER ¢ E-E 1S: 1.48
FLUX BASED RAYLEIGH NUMBER ¢ E-B 1S: 12.80
AVERAGE TEMPERATURE: 18.040
SINY TEMPERATURE: 10,185

7 327 8.058 6.821 12.3892
TEMP.BASED RAYLEIGH NUMBER + E-B 15: 1.52
FLUX BASED RAYLEIGH NUMBER s E-Bb IS: 13.41
AVERAGE TEMPERATURE: 18.213
SINK TEMPERATURE: 10,155

8 .33% 7.994 g9.211 2.928
TEMP.BASED RAYLEIGH NUMBER « E£-B I5: 1.5%
FLUX BASED RAYLEIGH NUMBER « E-B IS: 13.88
AVERAGE TEMPERATURE: 15.148
SINk TEMPERATURE: 18.1S5

9 .338 7.822 5.262 13.028
TEMP .BASED RAYLEIGH NUMBER ¢ E-E IS: 1.49
FLUX BASED RAYLEIGH NUMBEF + E-& 15: 13.85%

AVERAGE TEMPERATURE: 18.076
SINK TEMFERATURE: 10,155
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TABLE 3. REDUCED DATA FOR FC-75 AND 42 MM SPACING

o

THE RAW Emf DATA ARE FROM THE FILE: 1IDECIZ@S
THE POWER SETTING PER CHIF WAS: 0.6 W

THE DISTANCE TO THE FRONT WALL WAS 42 MM ,LIQUID WAS FC-75
CHIP  QNET(W) Tavg-Ts Nu! Nu?

1 L7786 14.283 f1.865 - 16.653
TEMP.BASED RAYLEIGH NUMBER # E-B IS: 2.88
FLUY BASED RAYLEISH NUMBER « E-B 15: 34.25
AVERAGE TEMPERATURE: 24.492
SINK TEMPERATURE: 16.210Q

2 .774 13.65) 12.337 17.316
TEMP ,BASED RAYLEISH NUMBER » E-B IS: 2.75
FLUX BASED RAYLEIGH NUMEER s+ E-B IS: 33.92

AVERABE TEMFERATURE: 23.9C1
SINK TEMPERATURE: 12.21@

772 13.518 12.472 17.506
TEMF.BASED RAYLEIGH NUMEER s E-b IS: .M
FLUX BASED RAYLEIGH NUMBER » E-B IS: 23.78
AVERAGE TEMFERATURE: 23.720
SINK TEMFERATURE: 10.210

(&}

4 .779 14.217 11.958 16.784
TEMP.EASED RAYLEIGH NUMBER o E-6 IS: 2.87
FLUX BASED RAYLEIGHM NUMBER « E-B 1S: 34.34
AVERASE TEMPERATURE: 24.420
SINK TEMPERATURE: 10.210

5 .7388 13.692 12.688 17.810
TEMP.BASED RAYLEIGH NUMBER « E-8 IS: 2.75
FLUX BASED RAYLEIGH NUMBER * E-B IS: 34.89
AVERAGE TEMPERATURE: 23.802
SINK TEMPERATURE: 19.210

& .792 12.385 12.9@2 18.109
TEMP.BASED RAYLEIGH NUMBER » E-6 IS: 2.68
FLuXx BASED RAYLEIGH NUMBER ¢ E-E IS: 34.57
AVERAGE TEMPERATURE: 23.58S
SINK TEMPERATURE: 10.210

? .768 14.273 11,738 16.476
TEMF .BASED RAYLEIGH NUMBER ¢ E-B 1S: 2.89
FLUX BARSED RAYLEIGH NUMBER e E-& IS: 33.88
AVERAGE TEMPERATURE: 24.488
SINK TEMPERATURE: 19.21@

8 .796 13.728 12.647 17.751
TEMP.BASED RAYLEIGH NUMBER + E-E IS: 2.76
FLUX BASED RAYLEIGH NUMBER « E-B IS: 34.88
AVERAGE TEMPERATURE: 23.937
SINV. TEMPERATURE: 10.210

9 .785 13.416 12.822 18.137
TEMP.BASED RAYLEIGH NUMBER < E-§ 1S: 2.68%
FLUX BASED RAYLEIGH NUMBER « E-E 1S: 34,72

AVERAGE TEMPERATURE: 23.826
SINK TEMPERATURE: 10.210
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TABLE 4. REDUCED DATA FOR FC-75 AND 42 MM SPACING

THE
ThE
THE

CHIP

!

[

(&

RAWw Emf DATA ARZ FROM THE FILE
POWER SETTING PER CHIP WAS:
DISTANCE TO THE FRONT WALL WAS
QNET(W) Tavgp-Ts Nul
1.256 18.496 14,108
TEMP .BASED RAYLEIGH NUMBER ¢ E-B
FLUX BASED RAYLEIGH NUMBER ¢ E-&
AVERAGE TEMFERATURE: 29.858
SINK TEMPERATURE: 1@.382

1.252 18.304 14,971
TEMP.BASED RAYLEIGH NUMBER ¢ E-8
FLUX BASED RAYLEIGH NUMEER + E-B
AVERAGE TEMPERATURE: 28.6BB
SINK TEMPERATURE: 10.382

1.250 17.822 15.259
TEMP .BASED RAYLEIGH NUMBER + E-8
FLUX BASED RAYLEIGH NUMBER + E-§
AVERAGE TEMPERATURE: 28.283
SINK TEMPERATURE: 10.382

1.261¢ 18.358 14,266
TEMP.BASED RAYLEIGH NUMBER ¢ E-6
FLUX BASED RAYLEIGH NUMBER * E-B
AVERAGE TEMPERATURE: 29.720
SINK TEMPERATURE: 10.362

1.288 18.447 15.288
TEMP .BASED RAYLEIGH NUMBER * E-6
FLUX BASED RAYLEIGH NUMBER ¢ E-B
AVERAGE TEMPERATURE: 28.808
SINK TEMPERATURE: 10.362

1.282 18.147 15.415
TEMP .BASED RAYLEISH NUMBER ¢ E-6
FLUX BASED RAYLEIGH NUMBER » E-B
AVERAGE TEMPERATURE: 28.859
SINK TEMPERATURE: 10.362

1.244 19.3:2 14,102
TEMP.BASED RAYLFI6H NUMBER » E-8
FLUX BASED RAVLEIGH NUMBER s E-B
AVERAGE TEMScRATURE: 29.876
SINK TEMPERATURE: 10.3E2

1.488 18.255 15.443
TEMP.BASED RAYLEIGH NUMBER + E-6
FLUX BASED RAYLEIGH NUMBER » E-6
AUERAGE TEMPERATURE: 28.817
SINK TEMPERATURE: 1@.3EQ

1.287 17.7@5 15.905
TEMP .BASED RAYLEIGH NUMBER + E-6
FLUX BASED RAYLEIBH NUMBER « E-B
AVERAGE TEMPERATURE: 28.066
SINK TEMPERATURE: 10.3B2
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: 12DECTE2Q

1.3 W

47 MM,LIGUID WAS FC-75

Nu2
19.801
16: 4.18
15: 58.37
21,0132
1S: 3.88
1s: 58.02
21.418
Is: Z.78
1S: 57.E86
20.023
1s: 4.14
15: £9.12
21.458
Is: 3.91
15: 59.89
21.6326
18: 3.85
1s: 59.32
19,793
1s: 4,13
1s: ©8.29
21.675
15: 3.86
18: 59.65
22.324
Is: 3.72
Is: 59.24




TABLE 5. REDUCED DATA FOR FC-75 AND 42 MM SPACING

w

FAW Emf DATA ARE FROM THE FILEL:
POWER SETTING PER CHIP WAS: 1.7
E CISTANZE TO THE FRONT WALL WAS 42
ONETi{W) Tavg-Ts Nul

1,657 23.608 15,413 21
TEMP _BASED RAYLEIGH NUMBER ¢ E-B 1S:
FLUx BASED RAYLEIGH NUMEER e E-6 IS:
AVERAGE TEMPERATURE: ZIZ.864
SINk TEMPERATJRE: 1Q.

1.853 2t.SEQ 1E.5€6 2
TEMP ,BASED RAYLEIGH NUMBER « E-6 15:
FLUX BASED RAYLEIGH NUMEER « E-B IS:
AVERAGE TEMPEZRATURE: 22.216
SIN¥ TEMPERATURE: 1@.256

1.6483 21.254 17.018 23
TEMP ,BASEC RAYLEIGH NUMBER « E-B IS:
FLU» BASED RAYLEIGH NUMBER < E£-8 1S:

.51
LEB3 23.485 15.548 21
TEMP. SﬁCED RAYTLEIGH NUMEER e E-B 15:
FLUX BASEL RAYLEIGH NUMZER « E-B IS:
AVERAGE TEMPERATURE: 33.74i
SINY TEMPERATURE: 10,256

1.7e1 22.261 16.76@ 22
TEMP.BASED PAYLEIGH NUMBER » E-6 IS:
FLUX BASED RAYLEIGHM NUMBER « E-B IS:
AVERAGE TEMFERATURE: 32.517
SINY TEMPERATURE: 10.25€

1.691 22.232 16.681 22
TEMP.BASED RAYLEIGH NUMBER ¢ E-B IS:
FLUX BASED RAYLEIGH NUMBER ¢ E-b IS:
AVERAGE TEMPERATURE: 32.494
SINK TEMPERATURE: 1€.256

1.640 23.454 15.342 2
TEMP.BASED RAYLEIGH NUMBER » E-B6 1S5:
FLUX BASED RAYLEIGH NUMEER » E-B IS:
AVERAGE TEMPERATURE: 33.721
SIN¥ TEMPERATURE: 1@.256

1.698 21.933 16.980 23
TEMF.BASED RAYLEIEHK NUMBER « E-& IS:
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS:
AVERAGE TEMPERATURE: 22.18S
SINK TEMPERATURE: 10@.258

1.697 1,117 17.818 24
TEM? ,BASED RAYLEIGH NUMEER « E-B IS:
FLUY BASED RAYLEIGH NUMEER e E-5 I5:
AVERAGE TEMPERATURE: 21.3732
SINY TEMFERATURE: 1¢.25E

a3

13DEC1852
W
MM LIQUIC WAS FC-7C5
Nu2
.633
5.27
81.28
168
4.82
79.58
.874
4.63
76.78
L824
S.24
81.46
Z.624
4.30
82.17
.412
4.%0
81.88
.534
5.23
80.29
.832
4.81
81.74
.728
4.60
8@.86




TABLE 6. REDUCED DATA FOR FC-75 AND 42 MM SPACING

THE RAW Emf DSTA ARE FROM THE FILE: 13DECI24C
THE POWER SETTING PER CHIF WAS: 2.25 W
THE DISTANCE TC THE FRONT WALL WAS 42 MM, LIQUID WAS Fl-75

CHIP QNET(W) Tavg-Ts Nu! NuZ

! 2.185 28.871 16.672 23.400
TEMP.BASED RAYLEIGH NUMBER « E-6 IS: 6.82
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 113.62
AVERAGE TEMPERATURE: 338.174
SINK TEMPERATURE: 10.323

2.178 26.785 17.890 25.110
TEMP .EASED RAYLEIGH NUMBER ¢ E~B IS: 6.19
FLUX BASED RAYLEIGHM NUMEER » E-B IS: 110.77
AVERAGE TEMPERATURE: 37.€S7
SINt. TEMPERATURE: 10.3€3

(28]

3 2.174 25.870@ 18.412 25.842
TEMP .BASED RAYLEIGA NUMBER # E-B IS: 5.95
FLU» BASED RAYLEIGH NUMEER  E-6& 15: 1@8.56
AVERAGE TEMPERATURE: 26.272
SINK TEMPERATURE: 10.382

4 2.133 28.694 16.836 23.831
TEMP.BASED RAYLEIGH NUMBER ¢ E-B 1S: 6.76
FLUX BASED RAYLEIGH NUMBER » E-6 I5: 113.83
AVERAGE TEMPERATURE: 38.93%

SINk TEMPERATURE: 1@.303

5 2.242 27.e53 18.238 25.595
TEMP.BASED RAYLEIGH NUMBER « E-B 1S: 6.27
FLUX BASED RAYLEIGH NUMBER « E-B IS: 114.30
AVERAGE TEMFPERATURE: 37.355
SINK TEMPERATURE: 10.303

3 2.22 25.818 18.984 26.645
TEMP.BASED RAYLEIGH NUMBER « E-6 1S: S.91
FLUX BASED RAYLEIGH NUMBER ¢ E-B 15: 112.13
AVERABE TEMPERATURE: 36.122
SINK TEMPERATURE: 10.303

7 2.163 28.376 16.784 23.857
TEMP .BASED RAYLEIGH NUMBER ¢ E-6 IS: 6.66
FLUX BASTD RAYLEIGH NUMBER ¢ E-6 IS5: 111.86
AVERAGE TEMPERATURE: 38.679
SINK TEMPERATURE: 10.303

8 2.240 <26.440 18.637 26.158
TEMP.BASED RAYLEIGH NUMBER ¢ E-B 1S: 6.09
FLUX BASED RAYLEIGM NUMBER ¢ E-B IS: 113.45
AVERAGE TEMPERATURE: 36.742
SINK TEMPERATURE: 10.303

9 2.239 25.408 18.372 27191

TEMP .BASED RAYLEIGH NUMBER « E-6 IS: 5.79
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 112,13
AVERAGE TEMPERATURE: 33.711

SINK TEMPERATURE: 18.303
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TABLE 7. REDUCED DATA FOR FC-75 AND 42 MM SPACING

THE RAW Emf DATA AFE FROM THE FILE: 140ECC200
THE POWER SETTING FZR CHIP WAS: 2.9 W
THE GISTANCE TO THE FRONT WALL WAS 42 MM, LIQUID WAS FC-75

CHIP ANET(W) Tavg-Ts Nut Nu2

1 2.788 34 .586 17.817 25.007
TEMP .BASED RAYLEIGH NUMBER « E~6 IS5: 8.60
FLUX BASED RAYLEISh NUMBER « E-b 1S5: 153.28
AVERAGE TEMPERATURE: 44.524
SINK TEMFERATURE: 10.@38

[

2.78¢C 32.098 19.108 26.820
TEMP.5ASE0 RAYLEIGH NUMBER + E-5 IS: 7.79
FLUX BASED RAYLEIGH NUMBER + E-& 15: 148.80
AVERAGE TEMPERATURE: 42.136
SINK TEMPERATURE: 10.038

3 2.773 20.893 19.7%91 27.779
TEMP.BRSED RAYLEIGH NUMBER # E-B IS: 7.40
FLUX BASED RAYLEIGH NUMBER ¢« E-B IS: 146.53
AVERAGE TEMPERATURE: 40.831
SINK TEMPERATURE: 18.038

4 2.788 34.254 18.047 25.330
TEMP,BASED RAYLEIGH NUMBER « E-B IS: 8.49
FLUX BASED RAYLEIGH NUMBER + E£-6 15: 153.25
AVERAGE TEMPERATURE: 424.282
SINK TEMPERATURE: 10.028

27.847
6 1S: 7.66
6 15: 151.51

S Z.861 31.636 18.812
TEMP _BASED RPAYLEIGH NUMBER + E-
FLUX BASED RAYLEIGH NUMBER ¢ E-
AVERAGE TEMPERATURE: 41.736
SINK TEMPERATURE: 10.@38

6 2.843 32.871 20.439 28.668
TEMP.BASED RAYLEIGH NUMBER « E-B IS: 7.33
FLUX BASED RAYLEIGH NUMBER * E~B IS: 148.91
AVERAGE TEMPERATURE: 40.709
SINK TEMPERATURE: 10.038

7 2.757 35.861 17.987 25.247
TEMP.BASED RAYLEIGH NUMBER » E~6 1S: 8.36
FLUX BASED RAYLEIGH NUMBER ¢ E~6 15: 150.40
AVERAGE TEMPERATURE: 43.889
SINK TEMPERATURE: 10.038

8 2.857 31.223 20.177 26.320
TEMP.BASED RAYLEIGH NUMBER < E~B IS5: 7.51
FLUX BASED RAYLEIGH NUMBER ¢ E~B IS: 151.50
AVERAGE TEMFERATURE: 41,281
SINK TEMPERATURE: 10.038

9 2.856 30.362 20.735 29.103
TEMP.BASED RAYLEIGH NUMBER ¢ E-6 IS: 7.24
FLUX BASED RAYLEIGH NUMBER + E~B 15: 150.08
AVERAGE TEMPERATURS: 42.400
SINL. TEMPERATURE: 10.038
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TABLE 8. REDUCED DATA FOR FC-75 AND 30 MM SPACING

TA ARE FROM THE FILE: Z24DEC) 545
IN® FER CHIP WAS: .15 W
0 ThHe FRONT WALL WAS 3@ MM ,LIQUID WAS FC-75

THE RAW Erf
THE POWER €
THE DISTANC

CHIP  QNET(W) Tavg-Ts Nu! Nu?

' 114 4.4B6 5.521 7.749
TEMP.BASED RAYLEIGH NUMBER & E-B 1S: .81
FLUX BASED RAYLEIGH NUMBER + E-8 I5: 4.4b
AVERABE TEMPERATURE: 14.5860
SINK TEMFERATURE: 10.114

113 4,430 5.464 7.6569
TEMP BASED RAYLEJGH NUMBER < E-6 15: .81
FLUX BPSED RAYLEIGH NUMBER « E-E 1S: 4.48
AVERAGE TEMPERATURE: 14 .£04
SINK TEMPERATURE: 12.114

[

3 13 4,533 5.35% 7.873
TEMP .BASED RAYLEIGH NUMBER » E-B 15: .82
FLUX BASED RAYLEIGH NUMBER » E-5 IS: 4.43

AVERAGE TEMPERATURE: 14,647
SINk TEMFERATURE: 10.114

4 14 4,401 5.604 7.866
TEMP.BASED RAYLEISH NUMBER » £-B6 1S: .50
FLUX BASED RAYLEIGH NUMBER « E-p IS: 4.45

AVERAGE TEMPERATUSE: 14.514
SINK TEMFERATURE: 1@.114

S .116 4,408 5.710 6.014
TEMP.BASED RAYLEIGH NUMBER « -6 IS: .80
FLUX BASED RAYLEIGH NUMBER ¢ E-B I5: 4,55

AVERABGE TEMPERATURE: 14.522
SINK TEMPERATURE: 10.114

) .18 4.458 5.613 7.878
TEMP.BASED RAYLEIBH NUMBER ¢ E-B 1S: .81
FLUX BASED RAYLEIGH NUMBER » E~6 15: 4.53
AVERAGE TEMPERATURE: 14,572
SINK TEMPERATURE: 1@.114

K 2112 4.30e2 $.648 7.929
TEMP BASED RAYLEIGH NUMBER ¢ E~B 1S: .78
FLUX BASED RAYLEIGH NUMBER e E-B IS: 4.39%

AVERAGE TEMPERATURE: 14,418
SINK TEMPERATURE: 10.114

8 L8 4.8352 5.559 7.8e2
TEMP . EASED RAYLEIGH NUMBER ¢ E~p IS: .82
FLUX BASED RAYLEIGH NUMBER » E~5 15: 4.57

AVERAGE TEMPERATURE: 14.646
SINK TEMPERATURE: 10.114

9 R 4.540 $.850 7.789
TEMF . BASED RAYLEIGH NUMBER s E-B IS: .82
FLUX BASED RAYLEIGH NUMBER « E-B I5: 4.57
AVERAGE TEMPERATURE: 14.B53 .

SINK TEMPERATURE: 19,114
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TABLE 9. REDUCED DATA FOR FC-75 AND 30 MM SPACING

THE RAw Emf GATA ARE FROM THE FILE: 150EC1TS3
THE POWER STTTING PZR CHIP wAG: e.26 W
THE DISTANCE 70 THE FRONT WALL WAS 30 MM, LIQUID WAS FC-75

CHIP ONET(W) Tavg-Ts Ny Nu?

! 338 8.472 8.661 12.157
TEMP.BASED RAYLEIGH NUMBER « E~B6 IS: 1.60
FLUX BRZZD RAYLEIGH NUMBER » E~5 15: 13.83
AVERAGE TEMPERATURE: 18.390
SINK TEMPERATURE: §.918

2 L2368 §.273 8.838 12.405
TEMP .BASED RAYLEIGH NUMBER ¢ E-B 1S: 1.586
FLUX BASED RAYLEIGH NUMBER » E-B 1S: 13.7%
AVERAGE TEMPERATURE: 18.19)

SINM TEMPERATURE: G.818

3 L3358 €.227 8.882 12.487
TEMP.BRSED RAYLEIGH NUMEER » E-B IG: 1.54
FLUX BASED RAYLEIGH NUMEER » E-B IS: 12.70
AVERADE TEMPERATURE: 1E.12S
SINK TEMPEIRATURE: 8.918

4 .33¢ 8.488 €.666 12.164
TEMF.BASED RAYLEIGH NUMBER « E-B6 IS: 1.6
FLUX BASED RAYLEIGHM NUMBER « E-B 15: 13.87
AVERAGE TEMFERATURE: 16.407
SINK TEMPERATURE: 9.918

S .346 8.218 §.140 12.829
TEMP EASED RAYLEIGH NUMBER « E-5 1IS: 1.54
FLUX BASED RAYLEIGH NUMBER + E-B 1S: 14.12
AVERAGE TEMPERATURE: 18.136
SINK TEMPERATURE: 19.918

B 344 B8.289 9.013 12.€51
TEMP ,BASED RAYLEIGH NUMBER « E-B 16: 1.56
FLUX BASED RAYLEIGM NUMBER « E-§ 15: 14.05
AVERAGE TEMPERATURE: 18.207
SINK. TEMPERATURE: 9,918

2 233 8.494 8.533 11.977
TEMP.BASED RAYLEIGH NUMBER ¢ E-B ISt 1.60
FLUX BASED RAYLEIEH NUMBER o E-B 15: 13.867
AVERAGE TEMPERATURE: 18.412
SINK TEMPERATURE: 9.918

8 .34% £.366 8.974 12.596
TEMP .BASED RAYLEIGH NUMBER « E-E 1S: 1.58
FLUK BASED RAYLEIGH NUMBER ¢ E-8& ]5: 14,14
AVERAGE TEMPERATURE: 1B.284
SINt TEMPERATURE: 9.918

3 .345 8.276 9.0E2 12.720
TEMP .BASED RAYLEIGH NUMEER » E-B 1S: 1.56
FLUX BASED RAYLEIGH NUMBER « E-6 1IS: 14,11

AVERAGE TEMFERATURE: 1E6.18%
CINK TEMPERATURE: 8.818
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TABLE 10. REDUCED DATA FOR FC-75 AND 30 MM SPACING

THE RAL Emf DATA ARE FROM THE FILE:

THE POWER SETTING FER CHIP WAS:
THE DISTANCE TO THE FRONT WALL WAS 20 MM,LIQUIC WAS FC-75

CHIP

!

[ ]

ONET(W) Tavg-Ts Nut
.774 14,305 11.818

TEMP .BASED RAYLEIGH NUMBER < E-B

FLUX BRSED RAYLEIGH NUMBER  E-b

AVERAGE TEMPERATURE: 24.8657

SINK TEMPERATURE: 10.352

772 13.655 12.338
TEMP.BASED RAYLEIGH NUMBER » E-B
FLUX BASED RAYLEISH NUMBER e E-B
AVERAGE TEMPERATURE: 24.0@7
SINK TEMPERATURE: 1@.352

.78 13.463 12.487
TEMP .BASED RAYLEIGH NUMEBER » E-6
FLUX BASED RAYLEIGH NUMBER « E-6
AVERAGE TEMPERATURE: 23.815
SINFK TEMPERATURE: 18.352

777 14.239 11.4914
TEMF.BASED RAYLEIGH NUMBER » E-B
FLUX BARSED RAYLEIGH NUMEER « E-B
AVERAGE TEMPERATURE: 24.591
SINK TEMPERATURE: 10.352

.794 13.725 12.62
TEMP .BASED RAYLEIGH NUMEBER o
FLUX BASED RAYLEIGH NUMBER +
AVERABE TEMPERATURE: 24.078
SINK TEMPERATURE: 10.352

]
E€-6
E-6

.789 13.584 12.673
TEMP.BASED RAYLEIGH NUMBER » E-6
FLUX BASED RAYLEIGH NUMBER « E-8
AVERAGE TEMPERATURE: 23.938
SINK TEMPERATURE: 10.352

.785 14.270 11,697
TEMP .BASED RAYLEIGH NUMBER « E-B
FLUX BASED RAYLEIGH NUMBER « E-B
AVERAGE TEMPERATURE: 24.622
SINK TEMPERATURE: 108.352

.792 12.618 12.699
TEMP.BASED RAYLEIGH NUMBER ¢ E-6
FLUX BASED RAYLEIGH NUMBER « E-B
AVERAGE TEMPERATURE: 23.8708
SINV, TEMPRERATURE: 1@.352

.792 13.423 12.877
TEMP.BASED RAYLEIGH NUMBER « E-6
FLUX BASED RAYLEIGH NUMBER « E-B
AVERAGE TEMPERATURE: 23.775
SINK TEMPERATURE: 10.35<

o8

185eC2118

0.8 ¥

Nu2

16.589

15: 2.90

1S: 34.29
17.318

15: 2.75

15 33.93
17.5286

1s: 2.M

18: 33.78
16.722

15: 2.89

1s: 34.38
17.743

I15: 2.77

1S: 34.9%
17.788

15: 2.73

15: 34.54
16.417

15: 2.89
18: 33.84
17.824

IS: 2.74

182 34.81
18.873

1s: 2.70
1s: 34.72




TABLE 11. REDUCED DATA FOR FC-75 AND 30 MM SPACING

THE RAW Emf DATA ARE FROM THZ FILE: 1S0ECT5eR
THE POWIR SETTING FER LHIP WAS: 1.3 W
TRE DISTANZE TO THE FRONT WALL WAS 3@ MM,LIQUID whA3 FC-75

CHIF QGNET(W) Tavg-Ts Nul Nu?

! 1.250 19.457 14.063 19.738
TEMF .BASED RAYLEIGH NUMBER « E-B IS: 4.17
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 58.71
AUERAGE TEMFERATURE: 29.854
SINE TEMPERATURE: 1€.387

2 1.246 18.143 15.031 21.097
TEMP.BASED RAYLEIGH NUMBER « E-B IS: 3.84
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 57.67
AVERAGE TEMPERATURE: 28.831
SINK TEMPERATURE: 10.387

3 1.243 17.748 15.322 21.505
TEMP.BASED RAYLEIGH KUMBER « E-8 1S: 2.74
FLUX BASED RAYLEIGH NUMBER < E-B 1S: 57.26
AVERAGE TEMPERATURE: 28.136
SINK TEMFERATURE: 10.387

4 1.254 18.327 14.215 18.951

TEMP .BASED RAYLEIGH NUMBER « E-B 1S: 4.14
FLUX BASED RAYLEIGH NUMBER e E-B IS: 52.83
AVERAGE TEMPERATURE: 28.715

SINK TEMPZRATURE: 10.387

S 1.282 18.473 15,1886 21.329
TEMP .BASED RAYLEIGH NUMBER ¢ E-6 IS: 3.92
FLUX BASED RAYLEIGH NUMBER e E-6 1S: 58.57
AVERAGE TEMPERATURE: 28.860
SINK TEMPERATURE: 10.387

-1 1.275 18.125 15.385 21.608
TEMP.BASED RAYLEIGH NUMBER ¢ E-§ I5: 3.83
FLUX BASED RAYLEIGH NUMBER ¢ E-E IS: 58.39
AVERAGE TEMPERATURF: 26.512
SINK TEMPERATURE: 10.387

7 1.236 19.304 14.023 19.683
TEMP.BASED RAYLEIGH NUMBER * E-§ IS: 4.13
FLUX BASED RAYLEIGH NUMBER « E-B 1S: 57.95
AVERAGE TEMPERATURE: 29.691
SINK TEMPERATURE: 10.387

8 1.281 18.22¢ 15.389 21.600
TEMP.BASED RAYLEIGH NUMBER ¢ E-6 1S: 3.86
FLUX BASED RAYLEIGH NUMBER = E-6 IS: 59.35
AVERAGE TEMPERATURE: 28.609
SINK TEMPERATURE: 1@.387

9 1.280 17.805 15.736 22.686
TEMP.BASED RAYLEIGH NUMBER + E~-B 15: 3.75
FLUX BASED RAYLEIGH NUMEER e E-B IS: 55.@3
AVERAGE TEMPERATURE: 28.192
SINK TEMPERATURE: 10.387
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TABLE 12. REDUCED DATA FOR FC-75 AND 30 MM SPACING

THE
THE
THE
CHIP

1

RAW Emf DATA ARE FROM THWE FILE:

POWER SETTING PER CHIP WAS: !

CISTANCE TO THE FRONT WALL WAS
ONET(W) Tavg-Ts Nul

1.653 23.773 15.286

21DECYSRY
LT W
3¢ MM ,LIOUID WAS FC-75

r

S
TEMP .BASED RAYLEIGH NUMBER « E-6B
FLUX BASED RAYLEIGH NUMEBER ¢ E-B
AYERAGE TEMPERATURES: 34.0€3
SINK TEMPERATURE: 10.232

1.648 22.177 16.3@3
TEMF.BASED RAYLEIGH NUMBER « E-6
FLUX BASED RAYLEIGH NUMEER « E-B
AVERAGE TEMFERATURE: 37.407
SINK TEMPERATURE: 10.230

1.6545 21.949 16.440
TEMP.BASED RAYLEIGH NUMBER « E-6
FLUX BASED RAYLEIGH NUMBER « E-B
AVERAGE TEMFERATURE: 32.178
SINK TEMPERATURE: 1@.230

1.659 22.708 15,368
TEMP.BASED RAYLEIGH NUMBER o E-B
FLUX BASED RAYLEIGH NUMBER e« E-B
AVERABE TEMPERATURE: 33.833
SINK TEMPERATURE: 1€.230

1.695 22.36¢ 16.631
TEMP.BASED RAYLEIGH NUMBER « E-6
FLUX BASED RAYLEIBH NUMBER ¢ E-6
AVERAGE TEMPERATURE: 32.5S0
SINK TEMPERATURE: 10.230

1.685 21.725 17.013
TEMP.BASED RAYLEIGH NUMBER ¢ E-6
FLUX BASED RAYLE1G6H NUMBER « E-6
AVERAGE TEMPERATURE: 31.955
SINK TEMPERATURE: 10.230

1.634 23.738 15.118
TEMP .BASED RAYLEIGH NUMBER « E-B
FLUX BASED RAYLEIGH NUMBER « E-6
AVERAGE TEMPERATURE: 33.966
SINK TEMPERATURE: 10.230

1.893 22.117 16.787
TEMP.BASED RAYLEIGH NUMBER « E-B
FLUX BASED RAYLEISH NUMBER ¢ E-6
AVERAGE TEMPERATURE: 32.347
SINK TEMPERATURE: 10.230

1.692 21.481 17.273
TEMP .BASED RAYLEIEH NUMBER » E-B
FLUX BASED RAYLEIGH NUMBER « E-&
AVERAGE TEMPERATURE: 31.711
SINK TEMPERATURE: 10.23
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Nu2

21.426

Is: 5.32
15: 81.16
22.883

I5: 4.88
1s: 73.52
22.875

15: 4.82
15: 7%.17
21.587

I¢: 5.3¢
1S: B81.41
23.343

18: 4.93
I1S: 81.94
23.879

15: 4.76
15: 80.90
21.21%

1S: 5.3
15: 80.20
23.582

15: 4.86
18: B81.61
24.244

15: 4,69
15: 81.01




TABLE 13. REDUCED DATA FOR FC-75 AND 30 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE: 21GEC2128
THE FOWER SETTING PER CHIP WAS: 2.25 W
THE DISTAKCE TO THE FRONT WALL WAS 3@ MM, LIQUID WAS FT-75
CHIFP ONST(W?) Tavg-Ts Nu! Nu2
! 2.18¢ 25.€28 18,217 22.762
TEMP .BASED RAYLEIGH NUMBER « E-6 15: 7.3
FLUX BASED RAYLEIGH NUMBER « E-B8 IS: 114,00
AVERAGE TEMPERATURE: 29.8€0
SINK TEMPERATURE: 10.172
2 2.175 27.604 17,341 24.339
TEMP .BASED RAYLEIGH NUMBEIR « E-6 IS: §.41
FLUX BASED RAYLEIGH NUMBER « E-B 1S: 111.24
AJERAGE TEMPERATURE: 37.776
SINv TEMPERATURE: 1@.172
3 2.7 26.52¢ 17.73 24.888

1S: .21

”
TEMF .BASEQ RAYLEIGH NUMBER « E-6
E-B 15: 110,18

FLUX BASED R2YLEIGH NUMEER «
AVERESE TEMPERATURE: 37.10¢
SINk TEMPERATURE: 10.172

4 z.188% 2s.523 16.348 22.946
TEMF.BASED RAYLEIGH NUMBEIR « E-6 IS: 6.99
FLUX BASED RAYLEIGH NUMBER « E-6 1S6: 114.28

AVERAGE TEMFERATURE: 38.675
SIN+ TEMPERATURE: 18.172

5 2.238 27.782 17.732 24.825
TEMP.BASED RAYLEIGH NUMBER » E-6 IS5: 6.47
FLux BASED RAYLEIGH NUMEER e E-B I1S: 114.88
AVERAGE TEMPERATURE: 37.95%4
SINK TEMPERATURE: 10.172

3 2.225 26.825 16.247 25.611
TEMF.BASED RAYLEIGH NUMBER ¢ E-B IS: 6.18
FLUX BASED RAYLEIGH NUMBER + £-6 IS: 112.84
AVERAGE TEMPERATURE: 36.9%7
SINK TEMPERATURE: 1@.172

7 2.157 28.272 16.237 22.79¢

TEMP .BASED RAYLEIGH NUMBER « E-B 1S: 65.92
FLUX BASED RAYLEIBM NUMBER « E-B I5: 112.35
AVERAGE TEMPERATURE: 39.444

SINn TEMPERATURE: 10.172

8 2.234 27.395 17.948 25.192
TEMP.BASED RAYLEIBH NUMBER ¢ E-B 1IS: 6.35
FLUX BASED RAYLEIGH NUMBER « E-5 15: 114.02
AVERAGE TEMPERATURE: 37.587
SINF TEMPERATURE: 18.172

3 <.234 26.586 18.482 25.941
TEMP . BASED RAYLEIGH NUMBER » E-B IS: B.11
FLUY BASED RAYLEIGH NUMBER ¢ E-B IS: 113.00

AUERAGE TEMPERATURE: 36.758
SINK TEMPERATURE: 10.172
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TABLE 14. REDUCED DATA FOR FC-75 AND 30 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE

21DEC23480
]

Nu2

.621
8.83
154,81

.332
8.02
15¢.52

.978
7.74
148.85

.861
8.76
185.17

.98e
8.04
185.08

.B860
7.67
152.34

.769
68.64
152.42

.104
8.0!
154 .66

197
7.59

THME POWER SETTING PER CHIF WAS. 2.9
THE DISTANCE TQ THE FRONT WALL WAS 20 MM, LIQUID WAS FC-75
CHIP ONET(W) Tavg-Ts Nut
! 2.791 35.184 17.542 24
TEMP ,BASED RAYLEIGH NUMBER & E~B IS:
FLUX BASED RAYLEIGH NUMBER ¢ E~B 15:
AVERAGE TEMFERATURE: 45.374
SINK TEMPERATURE: 10.190
2 2.783 32.753 18.761 26
TEMP ,BASED RAYLEIGH NUMBER ¢ E~B 15:
FLUX BASED RAYLEIBH NUMBER o E~F IS:
AVERAGE TEMPERATURE: 42.943
SINK TEMPERATURE: 192.190
3 2.778 31.899 18.221 26
TEMP .BASED RAYLEIGH NUMBER « E~§ IS5:
FLUX BASED RAYLEISH NUMBER e E~F I5:
AVERAGE TEMFERATURE: 47.080
SINE TEMPERATURE: 10.190
4 2.802 34.87¢ 17.713 24
TEMP .BASED RAYLE16H NUMBER » E-B IS:
FLUX BASED RAYLEIGH NUMEER ¢ E-& 165:
AVERAGE TEMFERATURE: 45.166
SINK TEMPERATURE: 10.19¢
S 2.866 32.795 19.254 27
TEMP.BASED RAYLEIGH NUMBER ¢ E~6 IS:
FLUX BASED RAYLEIGH NUMBER ¢ E-E 1S:
AVERAGE TEMFERATURE: 42.985
SINK TEMPERATURE: 10.150
B 2.849 31.674 19.849 27
TEMP.BASED RAYLEIGH NUMBER « E-& IS:
FLUX BASED RAYVLEIGH NUMBER » E-6 IS:
AVERAGE TEMPERATURE: 41.6b4
SINK TEMPERATURE: 10.190
7 2.763 34.610 17.847 24
TEMP .BASED RAYLEIGH NUMBER « E-6 15:
FLUX BARSED RAYLEIGH NUMBER ¢ E-6 IS:
AVERAGE TEMPERATURE: 44.800
SINY TEMPERATURE: 10.180
8 2.861 32.708 19.311 27
TEMP .BASED RAYLEIGK NUMBER e E-5 IS:
FLUX BASED RAYLEIGH NUMBER » E-f IS:
AVERAGE TEMPERATURE: 42.89%
STNK TEMPERATURE: 10.190
9 c.861 31.416 20.0€e9 28
TEMP .BASED RAYLEIGH NUMBER « E-B IS:
FLUX BASED RAYLEIGH NUMBER * E-B IS:

AVERAGE TEMPERATURE: 4) .60
SINK TEMPERATURE: 10.180
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TABLE 15. REDUCED DATA FOR FC-75 AND 30 MM SPACING

THE
ThE
The

CHIF

1

rJ

ol

RAW Emf DATA ARE FROM THE FILE
FOWER SETTING PER CHIP WAS:
GISTANCE TG TME FRONT WALL WAS

ONET(W) Tavg-Ts Nul
3.449 40.914 16,712

TEMP . BASED RAYLEIGH NUMBER « E-B

FLUX BARSED RAYLEIGH NUMBER « E-B

AVERAGE TEMPERATURE: S1,251

SINY TEMFERATURE: 10.337

3.438 38.€73 20.007
TEMP.BASED RAYLEIGH NUMBER + E-B
FLUX BASED RAYLEIGH NUMBER » E-B
AVERAGE TEMPERATURE: «8.41€
SINK TEMPERATURE: 1@.337

3.429 36.710 20.EBO
TEME BRSED RAYLEISH NUMBER « E-6
FLUX EASEC RAYLEIGH NUMBER « E-B
AVERAGE TEMPERATURE: 47.047
SINY TEMPERATURE: 10.337

2.458 49.842 18,785
TEM®.BASED RAYLEIGK NUMBER « E-B
FLUX BRSED RAYLEIGH NUMBER ¢ E-5
AVERAGE TEMPERATURE: 51,179
SINk TE* ZRATURE: 18.337

3.837 37.556 20.864
TEMP.BASED RAYLEIGH NUMBER « E~6
FLUX BASED RAYLEIGH NUMBER < E-B
AVERAGE TEMPERATURE: 47.893
SINK TEMPERATURE: 10.337

3.516 36.79%0@ 21.162
TEMP.BASED RAYLEIGHM NUMBER » E-§
FLUX BASED RAYLEIGH NUMBER < E-B
AVERAGE TEMPERATURE: 47.127
SINK TEMPERATURE: 10@.337

3.411 40.358 18,757
TEMP.BASED RAYLEIGH NUMBER « E-B
FLUX BRSED RAYLEIGH NUMBER + E-6
AVERAGE TEMPERATURE: 5@.695
SINK TEMPERATURE: 10.337

3.532 38.186 20.496
TEMP.BASED RAYLEIGH NUMBER « E-B
FLUX BASED RAYLEIGHM NUMBER  E-6
AVERAGE TEMPERATURE:® 48.523
SINK TEMPERATURE: 1@.337

3.632 3£.567 21,329
TEMP.BASED RAYLEIGH NUMBER « E-B
FLUx BASED RAYLEIGH NUMBER « E-6
AVERASE TEMPERATURE: 46.904
SINK TEMPERATURE: 10.327
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3.85 W
30 MM ,LIQUID WAS FC-75
Nul

26.2€3

15: 10.8S
15: 223.86
28.081

15: 9. 86
15: 187.28
29.026

1S: 9.3%
15: 184.081
26.381

15: 10.E7
15: 284.27
29.284

15: 9.68
I1s: 201.82
29.703

15: 9.8}
Is: 189.12
26.327

15: 10.69
15:  200.49
28.768

15: 9.90
‘1§: 2082.94
3e.023

1s: 9.33
15:  188.61




TABLE 16. REDUCED DATA FOR FC-75 AND 18 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE: 15DECOZZR
THE POWER SETTING PER CHIP WAS: Q.15 W
THE DISTANCE 7D THE FRONT WALL WAS 18 MM, LIQUID WAS FC~75

CHIP QNET(W) Tavg-Ts Nul Nu?2
! 113 5.75! 4,272 5.886
TEMP.BASED RAYLEIGH NUMBER « E-6 1S: 1.086
FLUX BASED RAYLEIGH NUMBER = E-B IS: 4.52

AVERAGE TEMPERATURE: 15.847
SINK TEMPERATURE: 10.086

2 13 5.760 4,259 5.978
TEMP.BASED RAYLEIGH NUMBER ¢ E-6 IS: 1.06
FLUX BASED RAYLEIGW NUMBER ¢ E-E IS: 4.50

AVERAGE TEMPERATURE: 15.845
SINK TEMPERATURE: 10.0886

3 13 5.7738 4,223 5.542
TEMF .BASED RAYLEIGH NUMBER « E-6 1S: 1.06
FLUX BASED RAYLEIGH NUMBER « E-5 15: 4.49

AVERAGE TEMPERATURE: 15.8B5S
SINK. TEMPERATURE: 10.086

3 65.082
E-6 IS: 1.05
E-6 15: 4.53

4 A1 5.700 4.33
TEMP.BASED RAYLEIGH NUMBER
FLUX BASED RAYLEIGH NUMEER <
AVERAGE TEMFERATURE: 15.7Eb
SINK TEMPERATURE: 10.086

5 118 5.63@ 4.485 6£.295
TEMP.BASED RAYLEIGH NUMBER e E-B 1S: 1.93
FLUX BASED RAYLEIGH NUMBER + E-B IS: 4.63
AVERAGE TEMPERATURE: 15.7186
SINK TEMPERATURE: 10.086

6 L116 5.708 4.396 §.170
TEMP .BASED RAYLEIGH NUMBER s E-B 1S: 1.05
FLUX BASED RAYLEIGHM NUMBER ¢ E-6 IS: 4.69
AVERAGE TEMPERATURE: 15.784
SINK TEMPERATURE: 10.086

ki 112 5.687 4.285 6.015
TEMP .BASED RAYLEIGH NUMBER < E-~8 I5: 1.04
FLUX BASED RAYLEIGH NUMBER e E-B 15: 4.47
AVERAGE TEMPERATURE: 15.773
SINK. TEMPERATURE: 10.086

8 LH1B 5.812 4.3489 6.1C4
TEMP.BASED RAYLEIGH NUMBER ¢ E~E 1S: 1.07
FLUX BASED RAYLEIGH NUMBER ¢ E~E 1S: 4.864
AVERAGE TEMPERATURE: 15.898
SINK TEMPERATURE: 10.086

9 118 5.914 4.344 £.086
TEMP .BASED RAYLEIGH NUMEER » E~6 IS: 1.07
FLUX BASED RAYLEIGH NUMBER + E-E 1S: 4.64
AVERAGE TEMFERATURE: 15.902
SINK TEMPERATURE: 10.085
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TABLE 17. REDUCED DATA FOR FC-75 AND 18 MM SPACING

THE RAL Emf 0ARTA APE FROM THE FILE: 150EC@44E
TmE FOWER SETTING FER CHIF WAS: 2.34 W
THE CISTANCE TO TrmE FRONT WALL WAS 18 MM, LIQUID wRE FC-75

CHIP GNET(W)  Tavg-Ts Nul Nu?

1 .33 c.37e .590Q 19.733
TEMF .BASED RAYLEIGH NUHB:R e E-6 IS: 1.78
FLUX BRSED RAYLEIGH RUMEER » E-B IS5: 13.80
AUERAGE TEMPERATURE: 19.58!

SINK TEMPEZRATURE: 12.19)

2 .33¢ g.¢s8! 7.8¢2 t1.est
TEMP.BASED RAYLEIGH NUMBER » E-6 I15: 1.732
FLUX BR3ED RAYLEIGH NUMBER ¢ E-6 1s: 13.70@
AUERAGE TEMFERATUREZ: 18.27C
SINK TEMPERATURE: 10.191

3 L32 9.£72 7.886 11.069
TEMP .BASED RAYLEIGH NUMBER ¢ E-~& 1S: 1.73
FLUX BASED RAYLEIGH NUMEER « E€-8 IS: 13.66
AUERAGE TEMFERATURE: 19.284
SINK TEMPERATURE: 1@€.19!

4 .332 g,2E¢ 7.777 10.916

TEMP.BASED RAYLEIGH NUMBER + E-B 15: 1.78
FLUX BASED RAYLEIGH NUMBER « E-B IS: 13.82
AVERAGE TEMFERATURE: 19.478

SINK TEMPERATURE: 1@.1891

S .338 9.020 8.184 11.486
TEMP .BASED RAYLEIGH NUMBER < E-6 IS¢ 1.72
FLUX BASED RAYLEIGH NUMBER e E-B IS: 14.08
AVERAGE TEMPERATURE: 19.211
SINY TEMPERATURE: 12.191

& .337 9.060 8.101 11.370
TEMP.BASED RAYLEIBH NUMBER + E-B IS: 1.73
FLUX BASED RAYLEIGH NUMBER ¢ E-B 1S: 14.01

AVERAGE TEMPERATURE: 19,251
SINK TEMPERATURE: 10.191

7 .327 8.324 7.638 10.720
TEMP .BASED RAYLEIGH NUMBER ¢ E-B IS: 1.78
FLUX BASED RAYLEIGH NUMBER « E-6 1S: 13.63

AVERAGE TEMFERATURE: 18.515
SINK TEMPERATURE: 102,191

8 .339 9.127 8,092 11.357
TEMP.BASED RAYLEIGH NUMBER ¢ E-B IS: 1.74
FLUX BASED RAYLEIGH NUMBER e E-6 15: 14.11
AVERAGE TEMPERATURE: 19.318
SINK TEMPERATURE: 108.18!

9 .340 9.082 6.143 11.429
TEMP.RBASED RAYLEIGH NUMBER ¢ €-6 IS: 1.73
FLUX BASED RAYLEIGH NUMBER e« E-B IS: 14.12

AVERAGE TEMPERATURE: 18.273
SINK TEMPERATURE: 1€.191
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TABLE 18. REDUCED DATA FOR FC-75 AND 18 MM SPACING

THE RAW Emf DATA APE FROM THE FILE: V5DEC17@S
THE POWER SETTING PER CHIP WAS: 2.8 ¥
THE DISTANCE TO THE FRONT WALL WAS 18 MM,LIQUID WAS FC-75

CHIP QNET(W) Tavg-Ts Nul Nu?2

1 L1773 15.88¢ 10.553 14.812
TEMP .BASED RAYLEIGH NUMBER « E-B 1S5: 3.27
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 34.48
AVERAGE TEMPERATURE: 25.85%

SINK TEMPERATURE: 9.867

2 L7709 15.179 1..072 15.541
TEMP . BASED RAYLEIGH NUMBER » E-B IS: 3.27
FLUX BASED RAYLEIGH NUMBER « E-B 1IS: 34.05
AVERAGE TEMPERATURE: 25.04S5
SINK TEMPERATURE: 8.B8E7

3 .768 15.034 11,150 1£.650
TEMP .BASED RAYLEIGH NUMBER + E-E IS: 3.04
FLUX BASED RAYLEIGH NUMBER e E-B 1S: 33.9¢t
AVERAGE TEMPERATURE: 24.90%

SINK TEMPERATURE: 9.887

4 L7175 15.927 10.8622 14.903
TEMP,BASED RAYLEIGH NUMBER « E-B 15: 3.25
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 34.55
AVERAGE TEMPERATURE: 25.794
SINK TEMPERATURE: 8.867

S .782 15.396 11.228 15.761
TEMP .BASED RAYLEIGH NUMBER ¢ E-B 1S: 3.13
FLUX BASED RAYLEIGH NUMBER « E-B& IS: 35.1
AVERAGE TEMPERATURE: 25.283
SINK. TEMPERATURE: 8.887

6 .788 15.286 11,24 15.778

TEMP.BASED RAYLE1GH NUMBER « E-B 1S: 3.10
FLUX BASED RAYLE1GH NUMBER e« E-§ 1S: 34.88
AVERAGE TEMPERATURE: 25.183

SINK TEMPERATURE: ©.887

7 .764 15.815 10.548 14.8086
TEMP .BASED RAYLEIGH NUMBER « E-§ 1IS: 3.23
FLUX BASED RAYLEIGH NUMBER e E£-8 IS: 34.03
AVERAGE TEMPERATURE: 25.882
SINK TEMPERATURE: $.867

8 .781 15.387 11.240 15.776
TEMP .BASED RAYLEI6H NUMBER « E-6 IS: 3.12
FLUX BASED RAYLEIGH NUMBER e E-E IS: 35.06
AVERAGE TEMPERATURE: 25.234
SINK TEMPERATURE: 9.867

9 Aa- 2 15.081 11.447 16.0687
TEMP .BASED RAYLEIGH NUMBER < E~-B 1S: 3.5
FLUX BASED RAYLEIGM NUMBER e E-B 1S: 24.94
AVERAGE TEMPERATURE: 24.348
SINK TEMPERATURE: 9.BE7
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TABLE 19. REDUCED DATA FOR FC-75 AND 18 MM SPACING

4t 14,186
H NUMBER « E
GH NUMEER o E
!

[e4)
FS

J
()

Fou>» B C RAYL
AVERAGE TEMPERA .78

€.277

SINK TEMPERATUREZ:

1.E56 26.4845 13.772
TEMP BASED RAY_EIGH NUMSER « E
FLUx BASED RAYLEIGH NUMBER » E
AVERASE TEMFIRATUFE: 26.723
SIN- TEMFERATURZ: 1Q8.277

1.692 25.8386 14,348
TEMP.BASED RAYLEIGH NUMBER » E
FLUX BASED RAYLEIGH NUMZER « E
AVERAGE TEMPERATURE: 36.2132
SINK TEMPERATURE: 10.277

1.6€2 25.646 14,422
TEMF .BASED RAYLEIGH NUMBER « E
FLUX BASED RAYLEIGH NUMBER ¢ E
AVERAGE TEMPERATURE: 35.822
SINK TEMPERATURE: 10.277

1.631 26.311 13.€34
TEMP .BASED RAYLEIGH NUMBER « E
FLUX BASED RAYLEIGH NUMBER e« E
AVERAGE TEMPERATURE: 36.588
SINK TEMPERATURE: 10.277

1.690 26.3585 14,102
TEMP .BASED RAYLEIGH NUMBER « E
FLUX BASED RAYLEIGH NUMBER < E
AVERAGE TEMPERATURE: 36.632
SINK TEMPERATURE: 10.277

TEMF.BASED PAYLEIGH NUMEER
FLUY BASED RAYLEIGH NUMBER
AVERAGE TEMPERATURE: ZS.E4Z
SINk TEMPERATURE: 12.277

1,689  25.588 14.525
. E
. E
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-g
-8

-6

-8

-6
-6

-€

-B

-5
-6

-6
-6

-B
-6

Nul
154
£.13
§3.70
3,772
5.87
2l.64¢
19.391Q
15: 5.7%9
15: ez.20
19.325
15: £.09
1s: €3.862
20.1359
15 5.8
1s: 85.20
20.243
15: 5.85
1s: B84.42
18.138
15: 6.05
1S5: 62,44
19,794
15: 6.086
Is: £5.45
2e.387
1s: S.E3
1s: B84.66




TABLE 20. REDUCED DATA FOR FC-75 AND 18 MM SPACING

THE RAL Emf DATA ARE FROM THE FILE: 150EC2315
THE POWER SETTING PER CHIP WAS: 2.25 W
THE DISTANCE TO TWE FRONT WALL WAS 18 MM LIQUID WAS FC-7S

CHIP ONET(W) Tavg-Ts Nul Nu2

) 2.175 31.844 15.268 21.148
TEMP.BASED RAYLEIGH NUMBER « E-B 1S: 7.7
FLUX BASZD RAYLEIGH NUMBER ¢ E-B 15: 116.22
AVERAGE TEMPERATURZ: 41.832
SINK TEMPERATURE: 12.088

2 2.187 31.268 15.277 21.443
TEMP.BASED RAYLEIGH NUMBER « E-B IS: 7.54
FLUX BASED RAYLEIGH NUMBER ¢ E-B 1S: 115,14

AVERAGE TEMPERATURE: 41.376
SINK TEMPERATURE: 10.088

3 2.162 3. .I7 15.413 21.834
TEMP.BASED R~ _CiGH NUMBER ¢ E-8 IS: 7.42
FLUX BASEC RAYLEIGH NUMEER + E-B 15: 114,43

AVERAECE TI“PERATURE: 41.021
SINK TEMFZRATURE: 18.ec™

4 2.182 31.BES 15.200 21.3235
TEMP.BASED RAYLEIGH NUMBER « E-8 :
FLUX BASED RAYLEIGH NUMBER + E-8& 1S: 116.38
AVERAGE TEMPERATURE: 41.753
SINK TEMPERATURE: 10.088

S 2.2302 21.674 16.523 21.802
TEMP.BASED RAYLEIGH NUMBER « £-6 1S: 7.68
FLUX BASED RAYLEIGH NUMBER ¢ E-B I5: 118.57

AVERAGE TEMPERATURE: 41.7862
SINK TEMPERATURE: 10.088

6 2.217 31.173 15.688 22.018
TEMP .BASED RAYLEIGH NUMBER ¢ E-B IS: 7.59
FLUX BASED RAYLEIGH NUMBER + E~6 I1S: 117.65

AVERAGE TEMPERATURE: 41.261
SINK TEMPERATURE: 10.088

7 2.150 31.486 15.960 21.138
TEMP .BASED RAYLEIGH NUMBER ¢ E-B IS: 7.69
FLUX BASED RAYLEIGH NUMBER & E-B I5: 114,50
AVERAGE TEMPERATURE: 41.584
SINK TEMPERATURE: 10.088

8 .22 32.178 15.276 21.44)
TEMP BASED RAYLEIGH NUMBER + E-6 IS: 7.82
FLUX BASED RAYLEIGH NUMBER * E-B IS: 119.47
AUVERAGE TEMPERATURE: 42.266
SINK TEMPERATURE: 10.088

| 2.227 31.178 15.755 22.113
TEMF .BASED RAYLEIGH NUMBER » E-B 15: 7.50
FLUX BASED RAYLEIGH NUMBER » E-b 1S5: 118.19
AVERAGE TEMPERATURE: 41.266
SINK TEMPERATURE: 10.0885
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TABLE 21. REDUCED DATA FOR FC-75 AND 18 MM SPACING

THE RAW Em¢ DATA ARE FROM THE FILE
THE PQWER SETTING PER CHIP WAS:

2.9

160EC0QS0
W

THE DISTANCE TO THE FRONT WALL WAS 18 MM ,LIQUID WAS FC-75

CHIF ONET(W) Tavg-Ts Nul

1 2.788 36.2¢! 17.044
TEMP.BASED RAYLEIGH NUMBER ¢ E-B
FLUX BASED RAYLEIGH NUMBER ¢ E-b
AVERAGE TEMPERATURE: 46.396
SINK TEMPERATURE: 1€.186

2 2.773 36.930 16.661
TEMP .BASED RAYLEIGH NUMBER ¢ E-B
FLUX BASED RAYLEIGH NUMBER ¢ E-B
AVERAGE TEMPERATURE: 47.126
SINK TEMPERATURE: 10@.196

2.773 36.008 17.038
TEMP.BASED RAYLEIGH NUMBER + E-6
FLUx BASED RAYLEIGH NUMBER ¢ E-§
AVERAGE TEMPERATURE: 45.C004
SINFK TEMPERATURE: 10.186

[81)

4 2.797 35.940 17.218
TEMP.BASED RAYLEIGH NUMBER « E-B
FLUX BASED RAYLEIGH NUMBER ¢ E-B
AVERAGE TEMFERATURE: 46.136
SINK TEMPERATURE: 10.186

S 2.858 37.221 17.008
TEMP.BASED RAYLEIGH NUMBER « E-B
FLUX BASED RAYLEIGH NUMBER ¢ E-B
AVERAGE TEMPERATURE: 47.417
SINK TEMPERATURE: 10.136

6 2.841 36.198 17.368
TEMP.BASED RAYLEIGH NUMBER + E-6
FLUX BASED RAYLEIBH NUMBER ¢ E-6
AVERAGE TEMPERATURE: 46.394
SINK TEMPERATURE: 10.186

? 2.756 35.738 17.058
TEMP.BASED RAYLEIGH NUMBER + E-B
FLUX BASED RAYLEIGH NUMBER ¢ E-6
AVERAGE TEMPERATURE: 45.934
SINy TEMPERATURE: 10,196

8 2.853 37.512 16.84%6
TEMP.BASED RAYLEIGH NUMBER e« E-B
FLUX BASED RAYLEIGBH NUMBER « E-B
AVERAGE TEMPERATURE: 47.707
SINy TEMPERATURE: 10,196

9 2.854 38.201 17.445
TEMF .BASED RAYLEIGH NUMBER ¢ E-S
FLUX BASED RAYLEIBH NUMBER ¢ E-6
AVERAGE TEMPERATURE: 46.397
SINK TEMFERATURE: 1C.196
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23
1S:
16:

23.

15:

2
15:
Is:

Nu2

.822
8.18
156.44

385
9.43
157.14

.813
.11
155.26

. 167
9.09
156.50

.870
9.53
162.13

.378
3.18
159.41

.945
9.02
153.88

.B45
9.64
162.322

. 485
.18
160.153




TABLE 22. REDUCED DATA FOR FC-75 AND 11 MM SPACING

THE RAW Emf DATA ARZ FROM THE FILE: 18DEC1S3@
THE POWER SETTING FER CHIP WAS: eg.11s w
THE DISTANCE TO THE FRONT WALL WAS 11 MM,LIQUID WAS FC-75

CHIP QNET(W) Tavg-Ts Nu! Nu2
1 114 7.484 3.285 4,625
TEMP.BASED RAYLEIGH NUMBER ¢ E-B IS: 1.40
FLUX BRSED RAYLEIGH NUMBER + £-8 IS: 4.62

AVERAGE TEMFERATURE: 17.537
SINK TEMPERATURE: 10.842

2 A2 7.481 3.288 4.617
TEMF .BASED RAYLEIGH NUMBER ¢ E-6 IS¢ 1.40
FLUX BRSED RAYLEIGH NUMBER + E-6 IS: 4.50

AVERAGE TEMPERATURE: 17.823
SINK TEMPERATURE: 10.042

3 113 7.483 3.284 4.609
TEMP.BASED RAYLEIGH NUMBER + E-B 1S: 1.40
FLUX BASED RAYLEIGH NUMBER « E-B 15: 4.53

AVERAGE TEMPERATURE: 17.525
SINK TEMPERATURE: 10.042

1 4.7
E-6 1S: 1.38
E-B IS: 4.62

-3

4 14 7.368 3.
TEMP.BASED RAYLEIGH NUMBER
FLUY BASED RAYLEIGH NUMBER
AVERAGE TEMPERATURE: 17.408
SINK TEMFERATURE: 10.@42

. » Ol
m

5 L1186 7.330 3.451 4.844
TEMP,.BASED RAYLEIGH NUMBER « E-5 15: 1.37
FLUX BASED RAYLEIGH NUMBER « E-B 1S: 4.72
AVERAGE TEMPERATURE: 17.372
SINK TEMPERATURE: 10.042

3 .16 7.375 3.415 4.794
TEMP.BASED RAYLEIGH NUMBER =+ E-B IS: 1.28
FLUX BASED RAYLEIGH NUMBER » E-B 1I5: 4.79
AVERAGE TEMPERATURE: 17.418
SINK TEMPERATURE: 10.042

7 113 7.467 3.275 4.58S
TEMP .BASED RAYLEIGH NUMBER » E-6 IS¢ 1.40
FLUX BASED RAYLEIGH NUMBER » E-B6 1S: 4.57
AVERAGE TEMPERATURE: 17.508
SINK TEMPERATURE: 10.042

8 118 7.453 3.396 4,766
TEMP.BASED RAYLEIGH NUMBER ¢ E-6 1S: 1.39
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 4.73
AVERAGE TEMPERATURE: 17.4396
SINK TEMPERATURE: 10,042

9 .18 7.454 3.393 4.762
TEMP .BASEL RAYLEIGH NUMBER « E-6 IS: 1.39
FLUX BASED RAYLEIGH NUMBER e £-B IS: 4.73
AVERAGE TEMPERATUREZ: 17.48%

SINK TEMPERATURE: 18.042
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TABLE 23. REDUCED DATA FOR FC-75 AND 11 MM SPACING

RAW Emf OATA ARE FROM THE FILE: 160EC192¢
POWER SETTING PER ChIP WAS:  E.34 U
CISTANCE TO THE FRONT whuL WAS 11 MM, LIQUID WwAS FC-75

- -
TI I
iy mom

CHIP QNET(W) Tavg-Ts Nul Nu2

i L3332 11.0581 6.53S g.172
TEMP,BASED RAYLEIGK NUMBER ¢ E-6 IS: 2.15
FLUX BASED RAYLEIGH NUMSER + E-B IS: 14.@3
AVERAGE TEMPERATURE: 21.082
SINK TEMPERATURE: 10.@3!

2 .32 10.506 £.608 9.272
TEMP .BASED RAYLEIGH NUMBEP « E-B IS: 2.1
FLUX BASED RAYLEIGH NUMBER < E-& IS: 1
AVERASE TEMPERATURE: 20.837
SINF TEMFERATURZ: 10.03!

3 .330 10.347 6.585
TEME .BASED RAYLEIGH NUMEER ¢ E-
FLU» BRSED RAYLEIGH NUMBER » E-
AVERAGE TEMPERATURE: 20.577

SIN: TEMFERATURE: 18.03)

6 IS:
B I5: 13.396

4 LI32 11.084 £.547 9.180
TEMP .BASED RAYLEIGH NUMBER ¢ E-6 IS: 2.16
FLUX BASED RAYLEIGH NUMBER * E-6 IS: 14.11
AVERAGE TEMPERATURE: 21.114
SINE TEMFERATURE: 10.031

S .34 19.858 6.836 9.595
TEMP.BASED RAYLEIGH NUMBER « E-6 IS: 2.1
FLUX BA3ED RAYLEIGH NUMBER » E-E IS: 14.40
AVERAGE TEMPERATURE: 20.889
SINK TEMPERATURE: 10.03)

B .329 10.€35 €.780 9.516
TEMP.EAZED RAYLEIGH NUMBER ¢ E-B IS: 2.1
FLUX BRSED RAYLEIGH NUMBER # E-6 IS: 14.33
AVERAGE TEMPERATURE: 20,925
SINK TEMPERATURE: 10.031

7 L3289 10.827 6.558 9.206
TEMP.BASED RAYLEIGH NUMBER # E-B& IS: 2.12
FLUX BASED RAYLEIGM NUMBER e E-B 1S: 13.91
AVERAGE TEMPERATURE: 20.957
SINK TEMPERATURE: 1¢.031

8 .34 10.837 6.779 §.515
TEMP . BASED RAYLEIGH NUMBER ¢ E-B IS: 2.13
FLUX BASED RAYLEIGH NUMBER » E-B IS: 14.42

AVERAGE TEMPERATURE: 2@.987
SINK TEMPERATURE: 19.032)

9 L3414 10.935 6.786 9.524
TEMF _BASED RAYLEISM NUMBER ® E-& IS: 2.12
FLUX BASED RAYLEIGH NUMBER ¢ E-B 15: 14,41
AVERAGE TEMPERATURE: 20.9656
SINF TEMPERATURE: 10.031
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TABLE 24. REDUCED DATA FOR FC-75 AND 11 MM SPACING

THE Raw CTemf DATA ARE FROM THE FILE: 160ECZI3S

THE POWER SETTING PER CHIF WAS: 0.€ W

THE CISTANCE TO THE FRONT WALL WAS 11 MM LIQUID WAS FC-75
CHIF ONET(W) Tavg-Ts Nul Nu2

1 L7786 18.388 9,237 12.965

TEMP .BASED RAYLEIGH NUMEER « E-B IS: 3.87
FLUX BASED RAYLEIGH NUMBER « E-8 1S: 35.78
AVERAGE TEMPERATURE: 28.487

SINK TEMPERATURE: 12.278B

"~

774 17.638 9.603 13.478
TEMP.B&5E0 RAYLEIGH NUMSER ¢ E-B 1S: .69
FLUX BASED RAYLEIGH NUMBER ¢ E-6 IS: 35.3¢%
AVERAGE TEMFERATURE: 27.716
SINK TEMPERATURE: 10.078

773 17.504 9.€59 13.557
TEMP.BASED RAYLEIGH NUMBER » E-B IS: 3.65
FLUX BASEC RAYLEIGH NUMBER « E-B 1S: 35.28
AVERAGE TEMFERATURE: C7.582
SINK TEMPERATURE: 10.078

(€]

4 .780 18.274 9.342 13.113
TEMP .BASED RAYLEIGH NUMBER « E-6 IS: 3.84
FLUX BASED RAYLEIGH NUMBER s E-& 15: 35.32
AVERAGE TEMPERATURE: 26.352
SINK TEMPERATURE: 10.878

S . 7986 17.677 9.868 13.850
TEMP.BASED RAYLEIGH NUMBER ¢ E-6 IS: 2.70
FLUX BASED RAYLEIGH NUMBER ¢ E-B I5: 36.48
AVERABE TEMPERATURE: 27.7S5
SINK TEMPERATURE: 1@.078

6 2792 17.892 9.864 13.844
TEMP.BASED RAYLEIGH NUMBER ¢ E-6 1S: 3.87
FLUY BASED RAYLEIGH NUMBER ¢ E-6 1S: 36.24
AVERAGE TEMPERATURE: 27.670
SINK TEMPERATURE: 108.078

7 .770 18.038 5.307 13.863
TEMP.EASED RAYLEIGH NUMBER  E-6 !S: 3.80
FLUX BASED RAYLEIBH NUMBER « E-6 IS: 35.37
AVERAGE TEMPERATURE: 28.17B
SINK TEMPERATURE: 10.078

8 .798 17.661 9.87% 13.882
TEMP.BASED RAYLEIGH NUMBER » E-6 1S: 3.69
FLUX BASED RAYLEIGH NUMBER s E~6 IS: 36.45
AVERAGE TEMPERATURE: 27.739
SINK TEMPERATURE: 10.078

El .797 17.437 9.991 14.023
TEMF .BRSED WKAYLEIGH NUMBER ¢ E-6 IS: 2.64
FLUX BASED RAYLEIGH NUMBER ¢ E-B 1S: 36.32
AVERAGE TEMPERATURE: I7.S15
SINK TEMFERATURE: 10.078

112




TABLE 25. REDUCED DATA FOR FC-75 AND 11 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE: 18DECIBIS
THE POWER SETTING PER CHIFP WAS: 1.3 W
THE DISTANCE TO THE FRONT WALL WAS 11 MM LIQUID WAS FC-75

CHIP ONET(W) Tavp-Ts Nul Nu2

1 1.258 25.829 1@.681 14.99)
TEMP .BASED RAYLEIGH NUMBER » E-B 1S: 5.87
FLUX BASED RAYLEIGH NUMBER « E-8 I5: 2.56

AVERAGE TEMPERATURE: 35.782
SINK TEMPERATURE: 9.554

1.282 25.853 12.64! 14,838
TEMP .EASED RAYLEIGH NUMBER o E-B IS: 5.87
FLUX BASED RAYLEIGH NUMBER « E-B 1S: 3
AVERAGE TEMPERATURE: 35.805

SINK TEMPERATURE: 9.8954

~

1.243 25.238 12.868 15.285
TEMF . BASED RAYLEIGH NUMBER ¢ E-B IS: .70
FLUX BRSED RAYLEIGH NUMBER s E-& IS: 61.93
AVERAGE TEMPERATURE: 35.183
SINk. TEMPERATURE: 9.954

Ll

4 1.26@ 25.866 19.706 15.026
TEMP.BASED RAYLEIBH NUMBER « E-B IS: S.88
FLUX BASED RAYLEIBH NUMBER « E-§ 15: 6z.93
RUERAGE TEMFERATURE: 35.820
SINK TEMPERATURE: 8.954

S 1.288 25.513 11.082 15.569
TEMP.BASED RAYLEIGH NUMBER ¢ E~6 IS: 5.78
FLUX BASED RAYLEIGH NUMBER ¢ E-§ 1S: B64.67
AVERAGE TEMPERATURE: 35.487
SINK TEMFERATURE: 9.954

6 1.280 27.507 10.241 14,374
TEMF .BASED RAYLEIGH NUMBER o E-B 1S: 6.36
FLUX BASED RAYLEIGM NUMBER « E-B IS: B65.11
AVERAGE TEMPERATURE: 37.460
SINK TEMPERATURE: 9.954

7 1.241 26.096 1@.455 14,675
YEMP .BASED RAYLEIGH NUMBER ¢ E-B 1S: 5.94
FLUX BASED RAYLEIGH NUMBER ¢ E-6 IS: £2.15
AVERAGE TEMPERATURE: 36.048
SINK TEMPERATURE: 8.954

8 1.286 26.212 10.789 15,143
TEMP .BASED RAYLEIGH NUMBER e« E-B IS: 5.98
FLUX BASED RAYLEIGH NUMBER s E~-8 IS: 64.49
AVERAGE TEMPERATURE: 3B6.1B5
SINK TEMPERATURE: 9.954

9 1.286 25.309 11.162 15.666
TEME ,BASED RAYLEIGH NUMBER s E-E IS: 5.72
FLUX BASED RAYLEIGH NUMBER + E-6 IS: £2.82
AVERAGE TEMPERATURE: 35.263
SINK TEMPERATURE: 9.954
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TABLE 26. REDUCED DATA FOR FC-75 AND 11 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE: V70ECE 00

THE POWER SETTING PER CHIP WAS: 1.7 W

THE DISTANCE TO THE FRONT WALL WAS 11 MM LIQUID WAS FI-T75
CHIP QNET(W) Tavg-Ts Nu! NuZ

| 1.647 28.683 12.642 17.744
TEMP . BASED RAYLEIGH NUMBER » E-B 1s:
FLUX BASED RAYLEIGH NUMBER » E-6 1s: 84.86
AVERAGE TEMFERATURE: 3E.£598
SINK TEMPERATURE: 8.977

1.642 29.284 12.357 17.344
TEMP.BASED RAYLEIGH NUMBER o £E-6 I6: 6.89
FLUX BASED RAYLEIGH NUMBER e E-B I5: 85.14
AVERAGE TEMFERATURE: 33.241
SINE TEMPERATURE: §.877

rI

1.E338 25.Mb 12.56% 17.837
TEMP .BASED RAYLEIGH NUMBER « E-B 1S: 6.72
FLUX BASED RAYLEIGH NUMBER » E-6 IS: 84.48
AVERASE TEMPERATURE: 3B6.68C
SINK TEMPERATURE: 8.977

ol

4 1.654 ce.s27 12.764 17.815
TEMP .BASED RAYLEIGH NUMBER ¢ E-B 1S: 6.87
FLUX BASED RAYLEIG6H NUMBER + E-8 IS: 85.08
AVERAGE TEMPERATURE: 3€.58¢
SINK TEMFERATURE: 8.577

5 1.69¢ 29.015 12.828 18.005
TEMP.BASED RAYLEIGH NUMBER ¢ E-G& 1S: 6.81
FLUX BASED RAYLEIGH NUMBER ¢ E-6 15: 87.41
AVERAGE TEMPERATURE: 38,992
SINK TEMPERATURE: 9.977

3 1.680 28.67¢ 12.90@5 18.113
TEMP .BASED RAYLEIGH NUMBER « E-6 157 6.71!
FLUX BASED RAYLEIGH NUMBER » E-6 1S: 86.58
AVERAGE TEMPERATURE: 38.847
SINK TEMPERATURE: 9.977

7 1.63@ 28.453 12.812 17.701
TEMP.BASED RAYLEIGH NUMBER ¢ E-6 IS: 6.64
FLUX BASEG RAYLEIGH NUMBER ¢ E-§ IS: 83.78
AVERAGE TEMPERATURE: 38.430
SINK TEMPERATURE: 9.877

8 1.688 30.082 12.387 17.358
TEMP .BASED RAYLEIGH NUMBER ¢ E-B IS: 7.14
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 88.32
AVERAGE TEMPERATURE: 42,059
SINK TEMPERATURE: 9.877

9 1.687 28.612 12.896 18.191
TEMP ,BASED RAYLEIGH NUMBER ¢ E-B IS: 6.75
FLUX BASED RAYLEIGH NUMBER » E-8 IS: 87.07
AVERAGE TEMPERATURE: 36.768
SINK TEMFERATURE: 9.977
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TABLE 27. REDUCED DATA FOR FC-75 AND 11 MM SPACING

THE FAW Emf OATA FeoM THE FILE: 170ECIEZ0
Th: POWER R CHIP WAS%: 2.5
ThE CISTANZE TC THE FRONT WALL WAZ 1 MM LIQUID WAS FL-T3
CHIF GNET(W) Tavg-Ts Nul Nu2
1 2.18! 33.92¢ 14.2028 15.942
TEMF .BASED RAYLEIGH NUMBER » E-E IS¢ 8.38
FLUX BASED RAVLEIGH NUMBER + £-8 18 119.26

AUERAGE TEMPERATURE: 44.R833
SINK TEMPERATURE: 1€.113

2 2.174 35.8327 3.831 18.832
TEMP.BASED RAYLEZIGH NUMEER ¢ E-6 15: g.54
FLUx BASED RAYLEIGH NUMBER ¢ E-B IS: 120.53

AUERAGE TEMFERATURE: 45.E50Q
SINK TEMPERATURE: 18.113

3 C.1E8 34.671 13.828 19.409
TEMP BASED RAYLEIGH NUMBER o E-B I5: 8.64
ELUX BASED RAYLEIGH NUMBER « E-B IS: 118.5%2
AUERAGE TEMEERATURE: 44.76¢
SINK TEMPERATURE: 10.113

& i.185 32.724 14,322 2¢.116

TEM® .BASED RAYLEIGH NUMBER « E-§ 1S: 6.3
FLUX BASED RAVLEISH NUMEZR » E-E 15: 11S5.42
AVERAGE TEMPERATURZ: 42,847

SINK TEMPERATURE: 1@.1'7

-] 2.237 35.53% 13.822 13.540
TEMP .BASED RAYLEIGH NUMBER « E-B IS: 8.94
FLUX BASED RAYLEIGH NUMBER +« E-B 1S: 124.4Z
AVERAGE TEMPERATURE: 45.85!

SINK TEMPERATURE: 10.113

& 2.22 35.2g€ 13.943 19.877
TEMF.BASED RAYLEIGH KUMBER » E-B 1S: 8.85
FLUX BASED RAYLEIGH NUMBER « E~B 15: 123.28
AVERABE TFAFERATURE: 45.389
SINK TEMIERATURE: 10.113

7 2.158 37.579 14,1388 16.829
TEMP .BASED RAYLEIGH NUMBER ¢ E~6 IS: 8.28
FLUX BASED RAYLEIGH NUMBER ¢ E~B 15: 117.54
AVERAGE TEMPERATURE: 42.683
SINK TEMPERATURE: 10.113

8 ©.235 36.4490 13.574 19.051
TEMP .BASED RAVLEIGH NUMBER o E~B 1S: 9.25
FLUX BASED RAYLEIGHM NUMBER e E-B 15: 125.5!
AUERAGE TEMPERATURE: 45.533
SIN TEMPERATURE: 1@.113

9 2.23% 34.871 L1709 18.888
TEMF .BASED RAYLEIGH NUHBEF ¢ E-B 15: e.71
FLUY BASED RAY_EIBH NUMEER ¢ E-B 15: 123.44
AVERAGE TEMPERATURE: 44, 6524
SINt. TEMPERATURE: 1@.113
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TABLE 28. REDUCED DATA FOR FC-75 AND 11 MM SPACING

THE RAw Emf CATA ARE FROM THE FILE: 17DECI3Se
THE POWER SETTING FER CHIF WFS: 2.9 W
ThE DISTANCE TO THE FRONT WALL WAS 11 MM,LIQUID WAS FC-75
ChipP QNET(W) Tavg-Ts Nu Nu2
! 2.782 33.181 15,737 22.088
TEMP .BASED RAYLEiIGH NUMBER « E-§ IS: 10.18
FLUX BASED RAYLEIGH NUMBER « E-E 1IS: 1'E60.16
AVERAGE TEMPERATURE: 43,110
SINK TEMPERATURE: 9.929
2 2.772 41.647 14.778 20.742
TEMP .BASED RAYLEIGH NUMBER + E-B 1S: 11.08
FLU» BASED RAYLEIGH NUMBER » E-6 15: 1B63.75
AUERAGE TEMPERATURE: 51.577
SINV TEMPERATURE: 8.928
3 C.766 40.825 15.105 21.201
TEMP . BASED RAYLEIGH NUMBER « E-B IS: 10.70
FLUX BARSED RAYLEIGH NUMBER e E-§ 13: 161.B5S
AVERAGE TEMPERATURE: 52.854
SINK TEMPERATURE: 9.928
4 2.790 38.856 15.896 2.3t
TEMP.BASED RAYLEIGH NUMBER « E-B I5: 10.07
FLUX BASED RAYLEIGH NUMBER ¢ E-g IS: 160.1S
AVERAGE TEMPERATURE: 48.825
SINK TEMPFERATURE: 9.929
B 2.853 40.867 15.486 21.736
TEMP.BASED RAYLEIGH NUMBER » E-B 1IS: 10.79
FLUX BASED RAYLEIBGH NUMBER ¢ E-B IS: 167.12
AVERAGE TEMPERATURE: $0.797
SINK TEMPERATURE: 9.829
6 2.836 40.801 15.421 21.645
TEMF.BASED RAYLEIGH NUMBER ¢ E-E I1S: 10.77
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 166.04
AVERAGE TEMPERATURE: 50.730
SINKE TEMPERATURE: 9.829
7 2.752 36.£37 15.778 22.145
TEMP .BASED RAYLEIGH NUMBER « E-B 1S: 9.98
FLUX BASED RAYLEIGH NUMBER + E-6 IS: 157.5@
AVERAGE TEMFERATURE: 48.5867
SINK TEMPERATURE: 9.929
2] 2.549 41,457 15,252 21.408
TEMP.BASED RAYLEIGH NUMBER ¢ E-B IS: 11.01
FLUX BASED RAYLEIGH NUMBER » E-B IS: 167.93
AVERAGE TEMPERATURE: 51.387
SINK TEMPERATURE: S.928
9 2.8489 40.575 15.877 21.864
TEMP .BASED RAYLEIGH NUMBER ¢ E-6 IS: 10.68
FLUX BASED RAYLEIGH NUMBER * E-6 1S: 1B6.42

AVERAGE TEMPERATURE: 50.504
SINK TEMPERATURE: 38.929%
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TABLE 29. REDUCED DATA FOR FC-75 AND 7 MM SPACING

THE RAW Emf DATA ART FARO™ THE FILE: 2SDECTIIS
THE PGWEIF SETTING FER CHIF WAS: .11z W
THE GISTANSE TC THE FRONT WALL wAS 7 MM LIOUID WAS FC-TE
ChIF CNET(W T Tavg=Ts Nu! Nu2
1 R 7.545 3.257 4,577
TEMP.BASSC RAVLEIGH NUMBER « E-B 1.4%
Foux B " RAYLEIGH NUMSER » E-B ! 4.62
AVERAGE TEMSERATURCZ: 17.5B4
SINY TEMPERATURE: 12.€18
c L2 7.ECc 3. zec 4,495
TEM= ,BASED RAYLEIGH NUMBER < E-8 I5: 1.43
FLux BASEL RAYLEIGH NUMBER « E-B IS: 4,58
AUERASE TEMPERATURE: 17.875
SINK TEMFERATURE: 10.0@18
z . 7.278 .36 4.717
TowE . €a3I0 RAYLEIGH NUMBER « E-6 IS 1.30
FLUF BASEQ RAYLEIGH NUMBER « E-6 IS 4.55
AUERASE TEMEERATURE: 17.298
SINF TEMPERATURE: 10.€18
4 Lt 7.3'5 3.372 4.735
TEMF.BASED AAYLEIGH NUMBER e E-B IS¢ 1.36
FLUX BA3ZD PAYLEIGH NUMBER « E-B IS: 4.60
AVERAGE TEMPERATURE: 17.334
SiNe TEMFERATURE: 1E£.018
s 6 7.527 3.347 4.6S7
TEMF.BASED RAYLEIGH NUMEER » E-6 IS: 1.41

FLUX BASED RAYLEIGH NUMSER « E-6 I5: 4.7
AYERAGE TEMPERATURE: 17.546
SINK TEMPERATURE: 10.€19

3 L1185 T7.144 3.504 4.81y
TEME ,BASED RAYLEIGH NUMEBER « E-B IS: 1.33
FLUX BASED RAYLEISH NUMBER ¢ E-6 IS: 4.66

AVERASE TEMPERATURE: 17.163
SINK TEMPERATURE: 1€.019

7 Lz 6.895 3.518 4.938
TEMP.BASED RAYLEIGH NUMBER ¢ E-B& IS: 1.28
FLUX BASED RAYLEIGH NUMBER « E-8 IS: 4.50
AVERAGE TEMPERATURE: 16.914
SINK TEMPERATUREZ: 10,019

8 RN 7.497 3.349 £.70)
TEMP .BASED RAYLEIGH NUMBER « E-B IS: 1.40
FLUx BASED RAYLEIGH NUMBER » E-B 1S: 4.69

AVERAGE TEMPERATURE: 17.516
SINK TEMPERATURE: 1@.01€S

] L1158 7.2¢99 3.437 4.824
TEMF.BRSEC PRAYLEIGH NUMBEZR e E-B : .
FLUX BASED RAYLEIGH NUMBER « E-B IS: 4,65
AVERAGE TEMPERATURE: 17.31'8
SNk TEMPERATURE: 10@.01°
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TABLE 30. REDUCED DATA FOR FC-75 AND 7 MM SPACING

THE RAw emf DATA RRZ FRCM THE FILE: 250ECID40

ThE FPOWER SIZTTING FI~ CHIP WAS: 2.34 W

THE DISTANCE TC THE FRONT WALL WAS 7 MM LIGUID WwAS FC-75

ChIF CNETiw) Tavg-Ts Nu! Nu?2

1 .330 11.877 65.258 8.505
TEMP.BASEDC RAYLEIGH NUMBER « E-6 IS: 2.22
FLUY BASED RAYLEIGH NUMBER ¢ E-B I5: 14,10
AVERASE TEMFERATURE: C1.848
SINK TEMPERATURE: 9.97!

2 W32 11.943 6.0¢5 8.429
TEMP.BASED RAYLEIGH NUMBER « E-B IS: 2.34
FLUY BASEN RAYLEIGH NUMBER ¢ E-B IS: 14.0%
AVERAGE T PERATURE: 21.914
SINvY TT AFERATURE: 8.971

- .28 1,322 5.330 8.8E5

_aP ,BASED RAYLEIGH NUMEER » E-B [S: 2.2
FLUX BASZD RAYLEIGA NUMBER » E-5 15 13.93
AJERAGE TEMFERATURE: 21.0273
SINk TEMPERATURE: 3.871

4 30 11,528 6.2€3 8.781
TEMP.BARSED RAYLEIGH NUMBER + E-6 IS: 2.25
FLUX BAIED RAYLEISH NUMBER ¢ E-6 IS: 14.@9
AVERAGE TEMSERATURE: 21.48p
SINK TEMPERATURE: 3.571

5 .338 11,607 6.247 8.768
TEMP.BASED RAYLEIGH NUMEER ¢ E-6 IS: 2.5
FLUX BASED RAYLEIGH NUMEZR ¢ E-6 IS: 14,44
AVERAGE TEMPERATURE: 21.778
SINK TEMPERATUREZI: 9.871

] .337 11,335 6.466 8.076
TEMF .BASED RAYLEIGn NUMEER « E-B 1S: .21
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 14,27
AVERASE TEMPERATURE: 21.30@5
SINK TEMFERATURE: 65.5871

ki ) 11.227 £.218 8.868
TEMP.BASED RAYLEIGH NUMBER » E-B8 15: 2.19
FLUX BASED RAYLEIGH NUMBER » E-B IS: 13.81
AVERAGE TEMPERATURE: 21.208
SINK TEMPERATURE: 9.871

8 .333 11.7¢5 6.292 8.831
TEMP.BASED RAYLEIGH NUMBER + E-6 IS: 2.29
FLUX BASED RAYLEIGH NUMBER ¢ E-6 IS: 14,40
AVERAGE TEMPERATURE: 21.B876
SINE TEMFERATURE: 8.37

9 .238 11.385 6.464 9.073
TEMP .BASED RAYLEIGH NUMEER ¢ E-§ 15: 2.22
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 14,35

AVEPAGE TEMPERATURE: 21.360
SINx TEMFERATURE: 9.97!
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TABLE 31. REDUCED DATA FOR FC-75 AND 7 MM SPACING

THE RAw Em¢
THE POwZf ST
THE DISTALIE
CHIP ONIT(W
1 . 766

r)

TEMP .BASED
FLUX BASED
AVERABE TE
SINK TEMPE

.7
TEMP . BRS
FLUX BAS
AVCRAGE TE
SINK TEMPE

4

~
o
~

Hnmao

L7862
TEMP .BASED
FLUX BASED
AVERAGE TE
SINr TEMPE

.768

15.5¢3 8.6¢!
RAYLEIGH NUMBER ¢ E-6
RAYLEIGH NUMBER « E-§
MFERATURE: 29.4E€3
RATURE: 5.980

16.617 8.44
RAYLEIGH NUMBER
RAYLEIGH NUMBER »

MPERATURE: 25.787
RATURE: §.960

¢
E-B
E-§

19,432 8.5¢&
RAYLEIBH NUMBER
RAYLEIGH NUMEER

MPERATURE: 29.412
RATURE: 9.56@

3
E-B
E-6

.
*

18.759 8.966

TEMF.EASED RAYLEIGH NUMBER + E-6
FLUX BA3ED RAYLEIGH NUMEZR ¢ E-B

AVERAGE TEMFERATURE: 28.731
SINK TEMPERATURZ: 9.83¢

.785 19,71 g8.720
TEMP.BASED RAYLEIGH NUMEER ¢ E-6
FLUX BASED RAYLEIGH NUMBER « E-b
AVERAGE TEMPERATURE: 29.6%1
SINK TEMPERATURE: 9.980

.780 19.e11 8.983

TEMP .BASED RAYLEIGH NUMBER ¢ E-B
FLUX BASED RAYLEIGH NUMBER + E-B
AVERAGE TEMPERATURE: 28.991

SINK TEMFERATURE: 9.880

.756 18.318 9.034
TEMF .BASED RAYLEIGH NUMBER » E-B
FLUX BASED RAYLEIGH NUMBER ¢ E-B
AUCRAGE TEMPERATURE: 28.256
SINK TEMPERATURE: 9.980

L7864 19,308 8.867
TEMP ,BASED RAYLEIGH NUMBER ¢ E-&
FLUX BASED RAYLEIGH NUMBER « E-B
AVERAGE TEMPERATURE: 28.288
SINK TEMPERATURE: 9.982

.784 16.722 §.18
TEMP .BASED RAYLEIGH NUMBER «
FLUX BASED RAYLEIGH NUMBER +
AVERAGE TEMPERATURE: 28.702
SINY TEMPERATURE: G.580

E-6
E-6
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12.

1s:
1S:

12
Is:

-
P

1S:
1S:

12.

1s:
1s:

12

15:
Is:

-
s

1s:

12
1s:
1s:

26DECEIRS
W
MM,LIQUIC wA3 FC-T75
Nul
@72
4.15
35.68
846
4,23
35.89
247
4.13
35.45
.584
3.96
35.47
.240
4.20
36.64
508
4.02
36.13
.680
3.85
34.75
L473
4,10
36.42
.B59
3.95
36.18




TABLE 32. REDUCED DATA FOR FC-75 AND 7 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE: 2BDETIEZE
THE POWER SETTING PER CHIP WAS: 1.2 w
THEZ DISTANCE TO THE FRONT WALL WAS 7 MM LIQUID wWAS FC-75

CHIP ONET(W) Tavg-Ts Nut Nu2

! 1.243 26.370 10.142 14.235
TEMF.BASED RAYLEIGK NUMBER « E-6 IS: £.23
FLUX BASED RAYLEIGH NUMBER « E-6 IS: 63.17
AVERAGE TEMPERATURE: 27.1668
SINE TEMPERATURE: 10.187

2 1.239 27.642 8.857 12.849
TEMP .BASED RAYLEIGH NUMBER « E-5 1St 6.43
FLUX BASED RAYLEIGM NUMBER e E-6 IS: 63.43
AVERAGE TEMPERATURE: 37.829
SINK TEMPERATURE: 1@.187

3 1.237 26.655 12.207 14.326
TEMP.BASED RAYLEIGH NUMBER « E-B 1S: 6.14
FLUX BASED RAYLEIGH NUMBER ¢ E-& IS: 62.63
AVERAGE TEMPERATURE: 36.842
SINK TEMFERATURE: 1@.187

4 1.248 25.683 10.681 14,981

TEMP.BASED RAYLEIGH NUMBER « E-6 15: S.86
FLUX BASED RAYLEIGH NUMBER ¢ E~-B IS: 62.55
AVERAGE TEMPERATURE: 35.8380

SINK TEMPERATURE: 18.187

S 1.278 27.544 10.195 14.318
TEMP .BARSED RAYLEIGH NUMBER ¢ E-B 1S: 6.42
FLUX BASED RAYLEIBH NUMBER ¢ E-E& IS: 6§5.24
AVERAGE TEMPERATURE: 37.731
SINK TEMPERATURE: 1@.187

6 1.268 28.857 10.465 14.668
TEMP.BASED RAYLEIBH NUMBER ¢ £-6 15: .14
FLUX BASED RAYLEIGH NUMBER « E-6 IS: 64.22
AVERAGE TEMPERATURE: 36.844
SINK TEMPERATURE: 10.187

7 1.228 24.717 10.924 15.333
TEMP.BASED RAYLEIGH NUMBER » E-& IS: 5.€8
FLUX BASED RAYLEIGH NUMBER « E-B 1S: b68.92
AVERAGE TEMPERATURE: 34.903
SINK TEMPERATURE: 10.187

8 1.274 27.000 10.378 14,566
TEMP.BASED RAYLEIGH NUMBER + E-~B 1S: 6.24
FLUX BASED RAYLEIGH NUMBER ¢ £-6 IS: 64.73
AUERAGE TEMPERATURE: 37.187
SINK TEMPERATURE: 10,187

9 1.274 25.823 10.840 15.214
TEMP .BASED RAYLEIGH NUMEER « E-6 1S: 5.90
FLUX BASED RAYLEIGH NUMEER e E-B IS: 63.92
AVERAGE TEMPERATURE: 35.820
SINK TEMPERATURE: 10.167
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TABLE 33. REDUCED DATA FOR FC-75 AND 7 MM SPACING

ARZOFROM THI FILE: 27pcClaee
CHIP WAS: 1.7 uW
FRONT WALL WAS 7 MM,LIOUID WwAS FC-75

CHIF ONET(W) Tavg-Ts Nul Nul

38 32.918 10.987 15.421

0 RAYLEIGK NUMBER e E-§ IS: 8.02
£0 RAYLEIGH NUMBER e E~B ISt 88.15
AVERAGSE TEMPERATUREZ: 42.777

SIine TEMPERATURE: §.859

r

1.633 33.345 10.628 14.917
TEMP.BASED RAYLEIGH NUMBER ¢ E-B IS: 8.36
FLUX B43ED RAYLEIGSH NUMEER » E-B IS: 86.€5
AVERAGE TEMPERATURE: 43.885
SINY, TEMFERATURE: 9.858

3 1.630 32.853 10,3943 15.368
TEMPE BASED RAYLEIGH NUMBER « E-G 1S: §8.0¢
F_ux BASELC RAYLEIGH NUMBER < E-B IS: 87.862
AVERAGE TEMPERATURE: 42.712
SINK TEMPERATURE: 8,859

4 1.645S 31.233 11.610 16.298
TEMP.BASED RAYLEIGH NUMBER ¢ E-B IS 7.48
FLUX BASED RAYLEIGK NUMBER ¢ E-B IS: ]
AJERAGE TEMFERATURZ: 41.030
SINK TEMPERATURE: 9.8%9

S 1.6862 33.726 11.011 15.454
TEMF .BASED RAYLEIGh NUMBER « E-B IS: 8.23
FLUX BASED RAYLEIGH NUMBER « E-6 1S: 91.25
AVERAGE TEMPERATURZ: 43.586
SINK TEMPERATURE: §.659

6 1.672 31.7€b 11,613 16.299
TEMP .BASED RAYLEIGH NUMBER ¢ E-E IS: 7.65
FLUX BASED RAYLEIGH NUMBER « E-B IS: 82.87
AVERAGE TEMPERATURE: 41.B26
SINK TEMPERATURE: 9.8589

K 1.622 28.758 12.008 16.856
TEMP.BASED RAYLEIGH NUMBER e E-6 1S: 7.02
FLUX BASED RAYLEIGH NUMBER « E-B IS: 84.325
AVERAGE TEMPERATURE: 33.61S
SINK TEMPERATURE: §.859

8 1.68@ 32.189 1,17
TEMF .BASED RAYLEIGH NUMBER «
FLUX BASED RAYLEIGH NUMBER
AVERAGE TEMPERATURE: 42.058
SINK¥ TEMPERATURE: 8.8589

15.680
1S: B.11

E-B
£-6 1S: 90.85

N

1.660 32.225 11.457 16.095
TEMP .BASED RAYLEIGM NUMBER » E-B 1S: 7.E3
FLUX BASED RAYLEIGM NUMBER « E-B IS: £5.81
AUERAGE TEMPERATURE: 4C.164
SINY TEMFERATUREZ: §.859
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TABLE 34. REDUCED DATA FOR FC-75 AND 7 MM SPACING

THE KAW Emf DATA ARE FRIM THT FI.E: 27DECI3E

ThE POWER SETTING PEF CHIF WAS: 2.25 W

THE DISTANCE TO THE FRONT WALL WAS 7 MM LIGUID WAS FC-TC
CHIP ONET(W! Tavg-Ts Nu! Nul

1 o.18g 38.628 12.318 17.290

TEMP.BASED RAYLEIGH NUMBER » E-E 1S: 10.07
FLUX BASED RAYLEIGH NUMBER + E-~f I5: 24.03
AVERAGE TEMPERATURE: 48.847

SINK TEMPERATURE: 10.018

Z 2.5 41.212 11.56¢ 16.258
TEMF .BASED RAYLEIGH NUMBER « E~6 I5: 10.54
FLUX BASED RAYLEIGH NUMBER « E~6 I5: 126.68
AVERAGE TEMPERATURE: 51.231
SINK TEMPERATURE: 10.08'S

3 2.148 38.767 11.S66 16.785

TEMP .BASET RAYLEIEGH NUMEER « E~B 1S: 1@.41
FLUX BASED RAYLEIGH NUMBER e+ E~-6 IS: 124.53
AVERAGE TEMPERATURE: 49.786

SINK TEMPERATURE: 10.818

4 2.1B65 37.422 12.807 17.976
TEMP .BASED RAYLEIGH NUMBER « E-B IS: 8.57
FLUX BASED RAYLEIGW NUMBER « E-B I1S: 122.57
AVERAGE TEMPERATURE: 47.481
SINK TEMPERATURE: 1€.019

5 2.212 41.430 11.852 16.635
TEMP.BASED RAYLEIGH NUMBER + E-6 1S5: 11.02
FLUX BASED RAYLEISH NUMBER « E-6 IS: 13@.E0
AVERAGE TEMPERATURE: 51.448
SINK TEMPERATURE: 102.018

& 2.198 39.311 12.394 17.397
TEMP.BASED RAYLEIGH NUMBER * E-B IS: 10.24
FLUX BASED RAYLEIGH NUMBER « E-6 IS: 126.94
AVERAGE TEMPERATURE: 49.330
SINK TEMPERATURE: 1@.018

7 2.132 36.728 12.844 18.028
TEMP .BASED RAYLEIGH NUMBER  E-B IS: 9.3
FLUX BASED RAYLEIGH NUMBER + E-B 1S: 11
AVERAGE TEMPERATURE: 46.747
SINK TEMPERATURE: 10.018

8 2.207 39.9489 12.251% 17.186
TEMP .BASED RAYLEIGH NUMBER « £-6 15: 10.47
FLUX BASED RAYLEIGH NUMBER » E-B IS: 128.31
AVERAGE TEMPERATURE: 49.958
SINK TEMPERATURE: 1@8.019

9 2.2@6 358.768 12.502 17.267
TEMP.BASED RAYLEIGH NUMBER < E-B 1S: 10.41
FLUX BASED RAYLEIGH NUMBER » E-B 1S: 128.04
AVERAGE TEMPERATURE: 49.787
SINK TEMPERATURE: 1€.€18
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TABLE 35. REDUCED DATA FOR FC-75 AND 7 MM SPACING

THE RAW Emf DATA AR
THE POWER SETTING P
THE DISTARCE TO THE

FROM THE FILE
CHIP WAS:
0

NT WALL WAS

£
E

R
FR

CHIP ONZT(W) Tavo-Ts Nul

1

r)

()

2.769 46.158 13.345
TEMP _BASED RAYLEIGH NUMEER ¢ E-B
FLUX BASED RAYLEIGH NUMBER e+ E-&
AYERAGE TEMPERATURE: 5b5.244
SINK TEMFZRATURE: 10.045

2.760 438,792 12.387
TEMP.BASED RAYLEIGH NUMBER ¢ E-B
FLUX BASED RAYLEIGH NUMBER « E-B
AVERAGE TEMPERATURE: 58.838
SINk TEMFERATURE: 10.045

2.754 47.55@ 12.907
TEMF .BASED RAYLEIGH NUMBER ¢ E-B
FLUX BASED RAYLEIGH NUMBER + E-6
AYERAGE TEMFERATURE: 57.555
SINr. TEMPERATURE: 10.04b

2.78@ 44 626 13.855
TEMF .BASED RAYLEIBH NUMBER ¢ E-b
FLUx PASED RAYLEISH WUMBER e« E-B
AVERAGE TEMPERATURE: 54.£72

SINK TEMFPERATURE: 10,040

2.84) 48,087 12.908
TEMP .BASED RAYLEIGH NUMBER ¢ E-B
FLUX BASED RAYLEISH NUMEER ¢ E-B
AVERAGE TEMPERATURE: 59.143
SINK TEMPERATURE: 10.046

2.824 47,801 12.168
TEMP.BASED RAYLEISGH NUMBER + E-B
FLUY EASED RAYLEIGH NUMEEZR e« E-b
AVERAGE TEMPERATURE: 57.847
SINK TEMPERATURE: 18.045

2.740 43.728 13.931
TEMP .BASED RAYLEIGH NUMBER » E-b
FLUX BASED RAYLEIGH NUMBER + E-B
AVERAGE TEMPERATURE: §3.774
SINK TEMPERATURE: 10.048

Z.837 47.2@8 13.387
TEMP .BASED RAYLEIGH NUMBER ¢ E-~6
FLUX BASED RAYLEIGH NUMBER « E-B
AVERAGE TEMPERATURE: 57.254
SINK TEMPERATURE: 10.045

2.828 45.858 13.476
TEMP .BASED RAYLEIGH NUMBER ¢ E-6
FLUx BASED RAYLEIGH NUMBER e+ E-6
AVERAGE TEMPERATURE: Sb.942
SINY TEMPERATURE: 10.045
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2.5
7

18
16:

15:

17.

I5:
1s:

18.

15:

19.

IS:

1S:

18.

15:
15:

18.

Is:
15:

2EpECES!IS
W
MM LICUIC WAS FC-75

Nul

.730
12.87
171.74

238
14.35
177.45

115
13.42

17317

447
12.25
165.68

118
14,06
181.45

.482
13.52
178.02

.383
11.90
165.74

.79¢
13.28
177.74

817
13,15
177.24




TABLE 36. REDUCED DATA FOR FC-43 AND 42 MM SPACING

THE RAW Em¢ DATA ARE FROM THE FILE: 12JANIG30
THE POMER SETTING PER CHIP WAS: .34 W

THE DISTANCE T3 THE FRONT WALL WAS 42 MM
ELECTRONIC LIOUID WA5 FC-43

CHIP ONET(W) Tavg-Ts Nut Nu2
1 .328 10.670 6.4232 9.216
TEMP.BASED RAYLEIGBH NUMBER ¢ E-B IS: .43
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 2.74

AVERAGE TEMPEZRATURE: 2@.573
SINK TEMFERATURE: 9.906

2 .327 11.056 6.187 B8.6E3
TEMP.BASED RAYLEIGH NUMBER + E~B IS: .45
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 2.78

AVERAGE TEMPERATURE: 20,882
SINK TEMPERATURE: S.3926

E .326 11,416 5.97C 8.382
TEMP.BASED RAYLEIGH NUMBER » E-5 IS: .45
FLUX BASED RAYLEIGH NUMBER + E~B IS: 2.78

AVERABE TEMPERATURE: 21.322
SINK. TEMPERATURE: 9.808

4 .32 1¢.629 6.475 g9.088
TEMP.BASED RAYLEIBH NUMBER « E~E 1S:
FLUY BASED RAYLEIGH NUMBER + E~B I5: 2.75
AVERAGE TEMFERATURE: 2@.535
SINK TEMFERATURE: 8.908

5 .336 10.982 6.398 8.880
TEMP.BASED RAYLEIGH NUMBER < E~B IS: .44
FLUX BASED RAYLEIGH NUMBER * E~B IS: 2.83
AVERAGE TEMPERATURE: 20.886
SINK TEMPERATURE: 9.805

& .335 11.404 6.135 .61
TEMF.BASED RAYLEIGH NUMBER ¢ E~B IS: .46
FLUX BASED RAYLEIGH NUMBER « E~6 IS: 2.85
AVERAGE TEMPERATURE: 2).310
SINK TEMPERATURE: 8,908

7 .324 10.438 6.497 8.120
TEMP.BASED RAYLEIGH NUMBER « E~6 IS: .42
FLUX BASED RAYLEIGH NUMBER  E-B 1S: 2.70
AVERAGE TEMPERATURE: 20.343
SINE TEMPERATURE: 9.906

8 .236 11.041 6.268 8.937
TEMP.BASED RAYLEIGH NUMBER ¢ E-& IS: .45
FLUX BASED RAYLEIGH NUMBER = E-g IS: 2.84
AVERAGE TEMPERATURE: 2€.94B
SINK TEMPERATURE: 9.908

9 .335 11.395 6.153 8.636
TEMP.BASED RAYLEIGH NUMBER « E-B IS: .46
FLUX BASED RAYLEIGH NUMBER « E-E IS: 2.85
AVERAGE TEMPERATURE: 21.200
SINY. TEMPERATURE: 9.92%
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TABLE 37. REDUCED DATA FOR FC-43 AND 42 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE: 12JANZQ4S
THE POWER SETTING PER CHIP WAS: 2.6 W

THE DISTANCE TO TdZ FRONT WALL WAS 42 MM
ELECTRONIC LIOUIC WAS FC-43

CHIFP ONET(W) Tave-Ts Nul Nu?2
t L7788 17.833 8.128 12.812
TEMP.BARSED RAYLEIGH NUMBER « E-B IS: .83
FLUX BAZZL RAYLEIGH NUMBER ¢ E-B IS: 7.54

AVERAGE TEMPERATURE: Z7.823
SINK TEMFERATURE: 1@.130

ra
[+3]
(=
U

.766 17.888 §.381 12.
TEMP .BASED RAYLEIGH NUMBER » E-5 IS: .Be
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 7.57
AVIRAGE TEMPERATURE: 28.078
SINK TEMPERATURE: 10.190

3 . 786 18.134 6.83!
TEMF.BASED RAYLEIGH NUMBER « £~
FLUX BARSED RAYLEIGH NUMBER ¢ E-
AVERAGE TEMPERATURE: 28.3224
SINK TEMPERATUREZ: 1@.130

6 IS: .88
5 IS: 7.58

4 773 17.555 §.211 12.928
TEMP.BASED RAYLEIEH NUMBER « E-B IS: .82
FLUX BARSED RAYLEIGSH NUMBER « E-B IS: 7.57
AVERABE TEMPERATURE: 27.745
SINK TEMPERATURE: 10.18@

S L7909 17.946 9.201 12.914
TEMP .BASED RAYLEIGH NUNSER ¢ E-6 1S: .85
FLUX BASED RAYLEISH NUMBER ¢ E-6 IEt: 7.78
AVERAGE TEMPERATURE: 28&.1386
SINK TEMPERATURE: 10.190

3 .7885 18.448 8.811 2.5e7
TEMP.BASED RAYLEIGH NUMBER ¢ E-B IS: .68
FLUY BASED RAYLEIGH NUMBER e E-B 1S: 7.83
AVERAGE TEMFERATURE: 23.838
SINK TEMPERATURE: 18.190

7 L7862 17.617 5.049 2.701
TEMP .BASED RAYLEIGH NUMBER « E-B IS: .83
FLUX BASED RAYLEIBH NUMBER « E-6 IS: 7.47

AVERAGE TEMPERATURE: 27.8@7
SIN: TEMPERATURZ: 12.190Q

8 .789 18.0a3 9.141 12.830
TEMP.BASED RAYLEIGH NUMBER ¢ E£-6 1S: .65
FLUX BASED RAYLEIGH NUMEBER « E-B 15: 7.81

AVERAGE TEMFERATURE: 28.253
SINK TEMPERATURE: 18.150

9 .787 18.282 8.999 12.630Q
TEMP.BASED RAYLEIGH NUMBER < E-B IS: .87
FLUX BASED RAYLEISH NUMBER « £-6 I5: 7.81

AVERAGZ TEMPERATURE: 28.472
SINe TEMPERATURE: 1€.150
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TABLE 38. REDUCED DATA FOR FC-43 AND 42 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE: 13JANQQ4S
THE POWES SETTING PER CHIP WAS: 1.2 W

THE DI1STANCE TO THE FRONT WALL WAS 42 MM
ELECTRONIC LIOUID wnS FC-43

CHIP ONET(W) Tave-Ts Nu! Nul
i 1,244 24,182 10.76€ 15.102
TEMP.BASELC RAYLEIGH NUMBER « E-B6 15: 1.28
FLUX BA3SED RAYLEIGH NUMBER » E-& IS: 13.77

AVERAGE TEMPZRATURE: 34.283
SINk TEMPERATURE: 10.051

2 1.242 22.89! 10.878 15.265
TEMP.BASED RAYLEIGH NUMBER ¢ E-B IS: 1.26
FLUX BASED RAYLEIGH NUMBEF « E-6 IS: 13.67

AVERAGE TEMFERATURE: 332.951
SINK TEMPERATURE: 1@.@6!

3 1.237 23.630 1@.826 15.326
TEMP .BASED RAYLEIGH NUMEER « E-& 1S: 1.24
FLUX BASED RAYLEIGH NUMBER » E-B6 IS: 13.586

AVERAGE TEMFERATURE: 33.751
SINx TEMFERATURE: 10.061

4 1.249 24.051 1€.687
TEMP.BASED RAYLEIGH NUMBER + E-E IS: 1.27
FLUX BASED RAYLEISH NUMBER + E-B 3.7
AVERAGE TEMFERATURE: 34.112
SINK TEMPERATURE: 10,0851

) 1.276 24.048 .10t 15.580
TEMP.BASED RAYLEIGH NUMBER * E-6 IS: 1.27
FLUX BARSED RAYLEISH NUMBER ¢ E-E IS: 14.88
AVERAGE TEMPERATURE: 34,108
SINK TEMPERATURE: 19.251

5 1.271 24.360 1¢.92¢ 15.326
TEMF .BASED RAYLEIGH NUMBER ¢ E-B 15: 1.29
FLUX BASED RAYLEIGH NUMBER » E-8 IS: 14,11
AVERAGE TEMPZRATURE: 34.421
SINK TEMPERATURE: 10.0581

7 1.234 24,114 1¢.7024 15.824
TEMP.BASED RAYLEIGH NUMBER ¢ E-b6 1S: 1.27
FLUX BASED RAYLEIGH NUMBER ¢ E B IS: 13.63
AVERAGE TEMPERATURE: 34.175
SINK TEMFERATURZ: 10.061

8 1.278 24.299 11.038 15.578
TEMP.BASED RAYLEIGH NUMBER e E-B IS: 1.27
FLUX BASED RAYLEIGH NUMSER e E-6 1S: 14.12
AVERAGE TEMPERATURE: 34.160
SINK TEMPERATURE: 10.08!

9 1.276 23.5930 11.154 15.656
TEMP .BASED RAYLEIGH NUMBER « E-§ 1S: 1.28
FLUX BASED RAYLEIGH NUMBER ¢ E-E IS: 14.05
AVERAGE TEMPERATURE: 33.992
SINK TEMPERATURE: 1@.061

126




TABLE 39. REDUCED DATA FOR FC-43 AND 42 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE: V3JANIE2S
THE POWEFR SETTING PER CHIP WAS: 1.7 W

THE DISTANCE TO THE FROWT WALL WAS 42 MM
ELECTRONIC LIQUID WAS FL-43

CHIP ONET(W) Tavg-Ts Nul NuZ

! 1.647 28.3832 11.744 16.463
TEMP.BASEC RAYLEIGH NUMBER + E-E IS: 1.
FLUX BASED RAYLEIGH NUMBER = E-B I5: 20.07
AVERAGE TEMFERATURE: 339.521
SINK TEMPERATURE: 10,158

2 1.644 28.591 12.036 16.694
TEMP.BASED RAYLEISGH NUMBER + E-B IS: 1.64
FLUX BASED RAYLEIGH NUMBER + E-5 IS: 13.76
AVERAGE TEMPERATURE: 3E.7493
SINK TEMPERATURE: 1@.158

1.627 28,483 12.040 16.838
TEMP.BASZD RAYLEIGH NUMBER « E-B IS: 1.63
FLUX BASED RAYLEIGH NUMBER < E-6 I5: 15.64
AVERAGE TEMPERATURE: 38.821
SINK TEMPERATURE: 10.158

(8]

4 1.6853 29.221 11.838 16.61B
TEMP.BASED RAYLEISH NUMBER « E-B IS: 1.7
FLUX BASED RAYLEIGH NUMBER » E-B IS: 20.05
AVERAGE TEMPERATURZ: 39,379
SINK TEMFERATURE: 10.158

S 1.689 29.288 12.070 16.341
TEMP .BASED RAYLEIGH NUMBER < E-B IS: 1.70
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 20.55
AVERAGE TEMPERATURE: 39.447
SINK TEMPERATURE: 10.158

6 1.681 29.023 12120 17.013
TEMF.BASED RAYLEIGH NUMBER « E-B 15: 1.68
FLUX BASED RAYLEIGH NUMBER ¢ E-B IS: 20.36
AVERAGE TEMPERATURE: 38.182
SINK TEMPERATURE: 1@.158

K 1.829 29.298 11.638 16.335
TEMP.BASED RAYLEIGH NUMBER ¢ E-B IS: 1.70
FLUX BASED RAYLEI&6H4 NUMBER ¢ E-§ IS: 19.82

AVERAGE TEMPERATURE: 39.457
SINK TEMPERATURE: 10.158

8 1.688 29.002 i2.182 17.088
TEMP.BASED RAYLEIGH NUMBER + E-6 IS: 1.68
FLUX BASED RAYLEIGH NUMBER « E-B IS: 20.44
AVERAGE TEMPERATURE: 3S.161
SINK TEMPERATURE: 10.158

9 1.682 28.6S3 12.290 17.249
TEMP .BASED RAYLEIBH NUMBER ¢ E-B IS: 1.65
FLUX BASED RAYLEISH NUMSER ¢ E-B I3: 20.24

AVERABE TEMFCRATURE: 36.8!1
SINK TEMPERATURE: 1€.158
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TABLE 40. REDUCED DATA FOR FC-43 AND 42 MM SPACING

THE RAw Em?¢ DATA ARE FROM TmE FILE: V3JANDRIR
THE POWER SETTING FER CHIF wh5: 2.35 @

THE DISTANCE 7O THE FRONT WALL WAR3 47 MM
ELECTRONIC LIOUID W& FC-43

CHIP ONET(W) Tavg~Ts Nul Nu2
t 2.7 35,285 12.873 18.077
TEMP ,BAZED RAYLEIGH NUMBER + E-6 15: 2.27
FLUx BASED RATLEIGH NUMBER + E-6 IS: 25.22

AVERAGE TEMFERATURE: 45,443
SINY TEMPERATURE: 1Q.146

2 2.166 34.130 13.29 16.654
TEMP.BASED RAYLEIGH NUMEER « E-B 15: 2.15
FLUX BASED RAYLEIGH NUMBER « E-b IS: 28.61
AVERAGE TEMFERATURE: 44.278
SINK TEMFERATURE: 1@.148

3 C.158 33.840 13.353 16.742
TEMP.BASED RAYLEIEH NUMBER » E-b IS: 2.12
FLUX BASED RAYLEIGH NUMBER « E-B 1S: 28.3b
AVERAGE TEMFERATURE: 43,988
SINK TEMPERATURE: 10,148

4 2.178 35.z22 12.952 1g.180
TEMP.BASED RAYLEISH NUMEER e E£-B IS: 2.28
FLUX BASED RAYLEIGH NUMBER « E-B IS: 29.29
AVERAGE TEMPERATURE: 45.37)

SINK TEMFERATURE: 10.148

-] 2.227 34,581 13.483 16.825
TEMP .BASED RAYLEIGH NUMBER + E-B IS: 2.20
FLUX BASED RAYLEIGH NUMBER « E-B IS: 29.62
AVERAGE TEMPERATURE: 44.729
SINK TEMPERATURE: 10.148

6 2.218 34.661 13.385 168.7886
TEMP .BASED RAYLEIGH NUMBER « E-b I5: 2.2}
FLUX BASED RAYLEI6H NUMBER < E-6 IS: 2%8.514
AVERAGE TEMFERATURE: 44.80%

SINK TEMPERATURE: 12.148

7 2.149 35.275 12.756 17.504
TEMP.BASED RAYLEIGH NUMBER » E-§ IS: 2.27
FLUX BASED RAYLEIGH NUMEER « E-§ IS: 28.91
AVERAGE TEMPERATURE: 45.423
SINK TEMPERATURE: 10.148

8 Q.22 34,673 13,442 16.867
TEMF.BASED RAYLEIGM NUMBER « E-B IS: 2.21

FLUX BASED RAYLE]GH NUMEER « E-6 IS: 29.66
AVERAGT TEMPERATURE: 44,822
SINY TEMPERATURE: 10.148

9 2.e2 34.389 13.5186 12.970
TEMP .RASED RAYLEIGM NUMBER » E-E IS: 2.18
FLUXx BASED RAYLEIGH NUMBER e E-Z IS: 29.44
AVERAGE TEMPERATURE: 44,537
SINK TEMPERATURE: 1@.148
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TABLE 41. REDUCED DATA FOR FC-43 AND 42 MM SPACING

THE kmu Erm$ DATA MRS FROM THE FILE: 12JANZ4QR
THZ FOwER SETTING PER CHIF WAb: 2.5 W
THE CISTANCE TO THE FRONT WALL WAS 42 mm
ELECTRONIC L1QUID wAS F(-43
CHIP ONETiW? Tavo-Ts Nul Nul
! 2.77% 41,535 12.656 19,482
TEMF .BASED RAYLEIGH NUMEER o E-B 15: 2.9¢

FLux BASED RAYLEIGH NUMBER « E-B IS: 41,24
AVERAGE TEMPERATURE: 51,5821
Sihr TEMPERARTURE: 9.985

2.783 42.225 14.421 ze.24
TEM® ,EASED RAYLEIGH NUMBER « E-5 ]S: 2.7%
FLUZ BASED KAYLEIGH NUMBER » E-B IS: 40.15
AVERAGE TEMFERATURE: 5¢.21@

SInk TEMPERATURE: §.985

~y

3 2.7582 38.794 14,501 20.382
TEMP.BASED RAYLEIGH NUMBER « E-B 15: <
Frux BASED RAYLEIGH NUMBER « E-B 16: 39.72
AVERAGE TEMFERATURE: 49.779
SINe TEMPERATURZ: 8.985

4 2.766 41.715 13.990 19,636
TEMP.BASED RAYLEIGH NUMBER « E-B IS: 2.98
FLUX BASED RAYLEIGH NUMBER + E-B I3: 41.34
AVERAGE TEMFERATURE: 51,700
SINK TEMPERATURE: 9,985

5 2.846 40.234 14,818 20.798
TEMP.BASED RAYLEIGH NUMBER » E-6 1§: 2.78
FLux BASED RAYLEIGH NUMBER » E-B IS: 81,27
AVERAGE TEMPERATURE: 50.218
SINK TEMPERATURE: 9,985

6 2.831 41.088 14.436 20.262
TEMP.BASED RAYLEIG6GH NUMBER + E-B IS: 2.68
FLUX BASED RAYLEIGH NUMBER » E-F 15: 41.861
AVERAGE TEMFERATURE: §1.073
SINK TEMPERATURE: 9,985

7 2.747 41.657 13.815 19,352
TEMP.BASED RAYLEIGH NUMBER ¢ E-5 1§: 2.585
FLUX BASED RAYLEIGH NUMBER « E-B IS: 40.73
AVERAGE TEMPERATURE: S1.842
SINK TEMPERATURE: 8,985

8 2.844 4¢.817 14,597 20.468
TEMP.BASED RAYLEIBH NUMBER » E-B I5:
FLUX BASED RAYLEIGH NUMBER » E-B IS: 41.862
AVERAGE TEMPERATURE: 50,822
SINK TEMFERATURE: 9,985

3 2.826 40,465 14,682 20.607
TEMP .BAZED RAYLEIGH NUMBER « E-6 15: 2.81
FLUX BASED RAYLEIGH NUMEER « E-5 15: 41,27
AVERAGE TEMPERATURE: 50.450Q
CINe TEMFERATURE: 9,985
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TABLE 42. REDUCED DATA FOR FC-43 AND 30 MM SPACING

THE RAw Em¢ DATA ARE FROM THE FILE: 16JANGZO2
THE FOWER SETTING PER CHIP whS: e.11E W

THE GCISTANCZE TO THE FRONT WALL WAS 3@ MM
ELECTRONIC LIQUIO WAS FC-43

CHIP QNET(Ww) Tavg-Ts Nul NGZ
1 113 £.8¢7 3.481 4.857
TEMP .BASEC RAYLEIGH NUMBER + E-5 IS: L2E
FLUX BASED RAYLEIGH NUMBER « E-E IS: .ES
AVERAGE TEMPERATURE: 17.00!

SiNKk TEMPERATURE: 1@.153

2 112 7.e22 3.35¢ 4.7e2
TEMP.BASED RAYLEZISH NUMBZR E-B IS: .2E
FLUX BASED RAYLEIbH NUMEER e E-E .88

AVUERAGE TEMFERATURE: 17.217

SINM TEMFERATURE: 1@.183

S

» U

12 7.222 3.c42
TEMP .BASED RAYLEIGH NUMBER « E-
FLUY BAZED RAYLELIGH NUMBER e E~
AVEFAGE TEMPERATURE: 17.425
SINv TEMPERATURE: 10.183

4.551

ol

6 .2
6 1S: .88

4 132 6.762 3.457 4.908
TEMS .BASED RAYLEIEH NUMBER ¢ E-B
FLUX BRSED RAYLZIGH NUMBER s E-B
AVERAGE TEMPERATURE: 15.953
SINK TEMPERATURE: 10.193

5 BRI 5.97¢ 3.463 4.861
TP .BASED RAYLEIGH NUMBER ¢ E-6 IS: .26
FLUXx BASED RAYLEIGH NUMBER « E-B IS: .90
AVERAGE TEMFPERATURE: 17.183
SINK TEMPERATURE: 10.183

4 4.B66S
E-6 IS: .27
E

B .11g 7.228 3.32
. 6
-6 1IS: .90

TEMP.BASED RAYLEIGH NUMBER
FLUX BASED RAYLEIGH NUMBER <
AVERAGE TEMPERATURE: 17.421
SINK TEMPERATURE: 10.193

~}

112 6.919 3.37
TEMP.BASED RAYLEIGH NUMBER »
FLUX BASED RAYLEIGH NUMBER <
AVERAGE TEMPERATURE: 17.112
SINK TEMPERATURE: 10.183

2
E-6 IS: .26
E-6 1S: .87

8 116 7.104 3.404 4.777
TEMP,BASED RAYLEIGH NUMBER « E-6 IS: .27
FLUN BASED RAYLEIGH NUMBER « E-E I5: .91
AYERAGE TEMPERATURE: 17.297
SINY TEMFERATURE: 10.193

S .15 7.299 3.303 .
TEMF .BASED RAYLEIBH NUMBER ¢ E-8 1S: .27
FLUX BASED RAYLEIGH NUMBER » E-b IS: .31
AVERAGE TEMPERATURE: 17.492
SIny. TEMPERATURE: 12.193
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TABLE 43. REDUCED DATA FOR FC-43 AND 30 MM SPACING

THE RHk Ewd DRTA ARE £ OFILE: 14 JANTBOQR
TRE BDWER SETTINI FI= CHIF wAS: [T

THE DISTANCE TG THE FRONT WALL WAS 5C MM
ELECTRONIC LIOUID WAS FC-43

CHIP ONET(W Tavag-Ts Nul Nu?2
| 325 11.8¢6

SEC g

FLUX BASED RAYLEIGH NUMBE

3

AVERAGE TEMFERATURZ: 21,
SINK TEMPERATURE: 9,835

L)

LR ET)

L3Z8 1L E2
TEMP .BASED RAYLEIGH NUMER
FLUX BASED FAYLE]GSH NUMBER
AUVERAGE TEMPERATURE: 21.698
SINt TEMPERATURE: 9,885

S.
R

3 L3268 12,181 5.60
TEMF . BASED RAYLEIGH NUMBEF
FLUr BASED RAYLEIGH NUMEBER »
AUERAGRE TEMPERATUFS: 22.96R
SINS TEMPERATURE: 9,885

]
E-6 IS:
E-6 IS:

4 .330 11,421 6
TEMP .BASED RAYLEIGH NUMBER
FLULY BASED RAYLEIGH NUMEER
AVERAGE TEMFERATUREZ: 21.30
Sine TEMPERATURE: 9.8ES

.037
+ E-6 IS: .48
« E-B

3

5 W 337 11,798 5.973 G
TEMP .BASED RAYLEIGH NUMBER » E-6 IS: .48
FLUX BASED RAYLEIEH NUMBER ¢ E-6 :

AVERAGE TEMPERATURE: 21.664
SINK TEMPERATURE: 9.685

& L3386 12,23 5.735
TEMP,BASED RAYLEIGH NUMBER ¢ E-B IS: .51
FLUX BASED RAYLEIGH NUMEER + E-B :
AVERAGE TEMPERATURE: 22.117
SINr TEMPERATURE: 8,885

7 .326 i1.604 5.866 8.234
TEMP .BASED RAYLEIEH NUMBER + E-B IS: W47
FLUX BASED RAYLEIGH NUMBER » E-6 IS: 2.78
AVERASE TEMPERATURE: 21.489
SINK TEMPERATURE: 9.885

8 337 11.864 5.946 8.346
TEMP .BASED RAYLEIEH NUMBER  E-B 1S: .49
FLUX BASED RAYLEIGH NUMBER  E-6 IS: 2.99
AVERAGE TEMFERATURE: 21,749
SINY TEMPERATURE: 9.885

TEMP .BASED RAYLEIGH NUMBEF
FLUX BASED RAYLEIEH NUMBER
AVERAGE TEMPERATURE: 22.061
SINK TEMPERATURE: 9.885

IS: .50

9 L3386 12.175 5.77
. £E-6
¢ E-B IS: 2.9

3
E_
E-
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TABLE 44. REDUCED DATA FOR FC-43 AND 30 MM SPACING

DATA ARS FROM THE FILE: 14JANCTRE
TTING FER CHIP WwAS: 2.8 u

0 THE FRONT WAL wr3 3@ MM

UID wkS FC-¢3

o — -
I 1

Mo m

~ min
—

1

0

-

ONET(W)  Tavo-Ts Nul Nul

(%)
T
—
hdl

L7710 18,747
TEMP.BASED RAYLEIGH NUM
FLUX BASED RAYLEIFH NUM
AVE~ACI TEMFERATYSZ: 2.
SINe TEMPERATURE: G841

12.872
S:
<

m
m @

N W

1
1

~!

.7 18,855 8
TEMP.BASEL RAYLEIGH WNUMBER
FLiux BAIED RAYLEIOH NUMBER
AVERKRGE TEMFERATURE: 26.737
SIne TEMRPERATURZ: 9,941

11,878

r
1N
Vep

™ rmro
i

ar m
—
wmn

) n

m e

IS: 7.

y
~J

L7658 18,041 8.2411
TEMP .BASZD RAYLEIGA NUMEER » E-C
FLUX BASED RAYLEIGH NUMBER ¢ E-B
AVERAGE TEMPERATUYRE: 28,982
SINK TEMFERATURE: 9,94)

.808

U N
N
=]
IS

a L7735 18,583 8.702
TEMP.BASED RAYLEIGH NUMBER o E
FLUX BASEQ RAYLEIGh NUMBER * E
AVERARE TEMFERATURE: 28,3524
SiNne TEMPERATURE: 9,941

12,214
-8 IS: . A8
-5 1s: 7.685

5 .78¢ 18.922 &6.730 12.
TEMP,EASED RAYLEIGH MUMBER » E-6 1S:

FLUX BASED RAYLEIGH NUMBER « £-B IS: 7.87

AVERAGE TEMFERATURE: 26.863

SINK TEMPERATURE: 9.54)

"~
L4]]
[B%)

7]
~

6 .786 19,551 6.492 11,9149
TEMF.BASED PAYLEIGH NUMEER » E-E S: .83
FLUX BASED RAYLEIGH NUMEER » E-S ]S: 7.85
AVERAGE TEMPERATURE: 29,283
SINK TEMPERATURE: 8,941

7 .782 18,823 8.458 11.885
TEMP .BASED RAYLEI6rH NUMBER < E-6 [S: .89
FLUX BASED RAYLEIGH NUMBER + E-B IS: 7.57
AVERAGE TEMPERATURE: 28.764
SINK TEMPERATURE: 9.941

8 .790 19,0803 8.69¢t 12,205
TEMP.BASED RAYLE]IGH NUMBER « E-6 I5: .9
FLUX BASED RAYLEIGH NUMBER « E-B IS: 7.88
AVERAGE TEMPERATURE: 28.544
SINKY TEMPERATURE: 8.84)

9 .787 19.211 6.572 ! :
TEMP.BASED RAYLEIGH NUMBER » E£-5 IS: .
FLUX BASED RAYLEIGH NUMBER « E-B IS:
AVERAGE TEMPEFATYRE: 29,150
SINk TEMPERATURE: 9,941
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TABLE 45. REDUCED DATA FOR FC-43 AND 30 MM SPACING

THE RAW Emf DATA ARE SROM THE FILE: 15JANG 140
THE POWER SETTING FER CHIP WAS: 1.3 W

THE DISTANCE TO THE FRONT WALL WAS 30 MM
ELECTRONIC LIQUID WAS FC-43

CHIF ONET(W) Tavg-Ts Nul Nu2
1 1.240 25.912 1Q.e13 14.053
TEMF.E~SED RAYLEICH NUMBER » E-B IS: 1.40
FLUX BASED RAYLEIGH NUMBER » E-6 1S: 14.906

AVERAGE TEMPERATURE: 35.77S5
SINK TEMPERATURE: 9.863

r

1.236 25.479 10.153 14.25)
TEMP.BASED RAYLEIGH NUMBER » E-B IS: 1.37
FLUX BASEC RAYLEIGH NUMBER » E-6 IS: 13.81
AVERABE TEMPERATURE: 35,342
SINK TEMPERATURE: 9.883

3 1.231 25.583 10.8587 14,130
TEMP .BASED RAYLEIGH NUMBER « E-B IS: 1.38
FLUX BASED RAYLEIGH NUMBER + E-6 IS: 15.88

AVERAGE TEMPERATURE: 3S5.456
SINK TEMPERATURE: 9.863

4 1.242 25.757 10.092 14,166
TEMP.BASED RAYLEIGH NUMBER + E-B 1S: 1.39
FLUX BASED RAYLEIGH NUMBER « E-B IS: 14.05

AVERAGE TEMPZRATURE: 35.620
SINK TEMPERATURE: 9.883

S 1.2€9 25.748 10.315 14,478
TEMP .BRSED RAYLEIGH NUMBER » E-B IS: 1.39
FLUX BASED RAYLEIGH NUMBER » E-& IS: 14.35
AVERAGE TEMPERATURE: 35.8611
SINK TEMPERATURE: S.863

& 1.2683 25.847 10.226 14,353
TEMP.BASED RAYLEIGH NUMBER + E-B IS: 1.40
FLUX BASED RAYLEIGH NUMBER « E-6 IS: 14.30
AVERAGE TEMPERATURE: 35,710
SINK TEMPEZRATURE: §.883

7 1.224 26.084 §.826 13.782
TEMP.BASED RAYLEIGH NUMBER » E-6 IS: 1.42
FLUX BASED RAYLEIGH NUMBER « E-B 1S: 13.92
AVERAGE TEMPERATURE: 35,927
SINK TEMPERATURE: 9.863

8 1.268 25.847 12.268 14.412
TEMP.BASED RAYLEIGH NUMBER ¢ E-6 IS: 1.40
FLUX BASED RAYLEIGH NUMBER « E-6 IS: 14.36
AVERAGE TEMPERATURE: 35.710
SINK TEMPERATURE: 9.863

9 1,265 25.777 123.267 14.410
TEMP .BASED RAYLEIGH NUMBER » E-8& I5: 1.39
FLUX BASED RAYLEIBH NUMBER s« E-B IS: 14.30
AVERAGE TEMPERATURE: 35.639
SINK TEMFERATURE: 9.863
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TABLE 46. REDUCED DATA FOR FC-43 AND 30 MM SPACING

THE RAL Emf DATA ARZ FROM THE FILE: 1SJANIENE

THE PQUEF SETTING FZIR CHIP WAS: 1.7
THE DISTANCE TC THZ FRONT WALL WA3 ZT ™M~

W

ELECTRONIC LIQUID WaS FC-42

CHIP QNET(W) Tavg-Ts Nul Nul
1 1.b43 31.237 11.213 15.458
TEMP .BARSED RAYLEIGH NUMBER « E-E I5: 1.87
FLUY EASED RAYLEIGH NUMBER « £-E I5: 20.64
AVERAGE TEMPERATURE: 41.347
SINK TEMFERATURE: 10.111
2

ol

1.649 3@.3252 11.213 15.878
TEMP .BASED RAYLEIGH NUMBER o £-6 I5:
FLUX BASEC RAYLEIGH NUMBER » E-6 [S: 28.30
AUERACT TEMPERATURE: 4Q@.4E2
SINK TEMRERATURE: 1€.111

1.634 30.345 11.274 15.824
TEMP,BASED RAYLEIGH NUMEER « E-b IS: V.78
FLUX BASED RAYLEISH NUMBER » E-6 IS: 2¢.22
AVERAGE TEMPERATURE: 40.457
SINK TEMFERATURE: 1€.1 11

1.65¢ 2).¢3¢ 11.134 15.827
TEMP . BASED RAYLEIGH NUMBER o E-E 1S: 1.86
FLUX BASED RAYLEIGH NJUMBER ¢ E-B6 1S: 20.605
AVERAGE TEMFERATULRI: 41.141
SINK TEMFERATURE: 1€.1 41

1.687 20.7886 11.469 16.087
TEMF .BASEC RAYLEIGH NUMEBER + E-B 1S: 1.83
FLUX BASED RAYLEISH NUMBER « E-B IS: 21.e3

AVERAGL TEMPERATURE: 40£.897
SINKN TEMPERATURE: 10.111

1.878 3¢.558 11.498 1
TEMP.BASED RAYLEIGH NUMBER « E-8 IS: 1.81
FLUX BASED RAYLEICH NUMBER « E-B 1S: 20.84
AVERAGE TEMPERATURE: 40.868
SINK TEMPERATURE: 1@.111

1.62€ 31.065 19.958 15.355
TEMP .BASED RAYLEIGH NUMBER  E-B IS: 1.86
FLUX BASED RAYLEIGH NUMBER « E-B IS: 20@.3%
AVERAGE TEMPERATURE: 41,175
SINKE TEMPERATURE: 1@.111

1.687 30.788 t1.487 16.095
TEMP.BASED RAYLEIGHK NUMBER « E-B 1S: 1,63
FLUX EASED RAYLEIGH NUMBER « E-E IS: 21.e2
AVERAGE TEMPERATURE: 40.688
SINK TEMFERATURE: 10@.111

1.682 30.817 11.501 16.142
TEMP .BASED RAYLEIGH NUMEER ¢ E-B 13: 1.82
FLUX BASED RAYLEIGh NUMBER < E-E I5: 20.91

AVERAGE TEMPERATURE: 48.727
SINF TEMEERATURE: 10.111
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TABLE 47. REDUCED DATA FOR FC-43 AND 30 MM SPACINT

THE RAW Emf OATA ARRE FROM THE FILE FSJANTESD
TmE FOWER SETTING PER CHIF WAS 205 W
THT DISTANCE TO THE FRONT WALL WAS J¢ MM
ELECTRONIC LICUIC wA: FC-43
CHIP QNET(W: Tavg-Ts Nu! Nul
) 12.048 16.510
ER *+ -6 [S 2.50
ER e« E~B IS: ze.10
. 504
2 2,150 38.217 12.458 17,483
TEMR BASED RAYLEIGH NUMBER « E-B IS 2.36
FLUX BASED RAYLE™3H NUMEEZR » £-8 I¢: 25.40
AUERAGE TEMPERATURE: 45 .2E7
GINK TEMFERATURE: S.87¢
3 2,183 38.34% 12.404 17.412
TEMP BAZED RAYLEIGH NUMBER » E~B IS 2.ZE
FLUX BASED RAYLEIEH NUMEER » E~B IS 29.31
AUVERAGE TEMPCRATURE: 4E.31!5S
SINK TEMPERATURE: 9.872
4 2.174 27.49: 12,144 17.045
TEMP.BASED RAYLEIGH NUMBER « E~B 1S 2.48
FLUY BASED RAYLEIGH NUMBER « E~E IS 30.15
AVERAGE TEMPERATURE: 47,461
SINK TEMFERATURE: 8.87¢
5 2.22) 35.748 12.855 17.763
TEMP .BASED RAYLEIGH NUMBER « E~B IS: 2.40
FLUX BASED RAYLEIGH NUMBER s+ E-B IS: 30.43
AVERAGE TEMPERATURE: 48.717
SINE TEMPERATURE: 9.970
[ 2.2089 36.634 12.5827 17.723
TEMP .BASED RAYLEIGH NUMBER « E-B IS: 2.39
FLUX BASED RAYLEIGH NUMBER « E-B6 15: 30.21
AVERAGE TEMPERATURE: 48.504
SINK TEMPERATURE: 39.570
7 c.142 37.233 12.018 16.865
TEMF .BASED RAYLEIGH NUMBER « E-6 IS: .47
FLUX BASCD RAYLEIGH NUMBER + E-6 IS: 29.63
AVERAGE TEMPERATURE: 47.30Z
SINK TEMPERATURE: 9.970
e 2.218 36.9832 12.5881 17.63t
TEMF.BASED RAYLEIGH NUMBER « E-E IS: 2.43
FLUX BASED RAYLEIGH NUMEER « E-6 IS: 70.51
AVERAGE TEMPERATURE: 45.852
SINK TEMFERATURE: 9.870
] 2. 38.722 12,611 17.700

TEME .BASED RAYLEIGH NUMEER » E-5 IS¢ .40
FLUX BASED RAYLEIGBM NUMEER « E-5 I5: 3¢.29
AVERAGE TEMFEZRATURE: 4E.633

SINK TEMPERATURE: 9.970
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TABLE 48. REDUCED DATA FOR FC-43 AND 30 MM SPACING

THE RAw Emf DATA ARE FROM THE FILE: ‘SJAN2ZRC
THE POWER SETTING PER CHIF WAS: 2.5 u

THE CISTANCE TC THEZ FRONT WALL WAT Ig M~
ELECTRONIC LIQUID WRT FI-43

CHIF QNET(W) Tavg-Ts Nul NuZ
t 2.77¢ 43.829 13.208 18.E28
TEMP.BASED RAY_LEIGH NUMBER ¢ E-f IS: 3.22

FLUX BASED RAYLEIGBH NUMEER ¢ E-§ 1S: 42.63
AVERAGE TEMPERATURE: 53.573
SIN: TEMPERATURE: 10.024

2 2.78Z 42.35¢ 12.6E8 19.1€5
TEMF.BASED RAYLEIGh WUMBER e E-§ 15: 3.04
FLUX BASED RAYLEIGH NUMBER » E-B IS: 41.49%
AVERAGE TEMPERATURE: E2.3S3
SINK TEMPERATURE: 1€.034

2.753 42.274 12.64€ 19.154
TEMF.BASED RAYLEIGRK NUMBER + E-5 1S: 3.03
FLUX BASED RAYLEIGH NUMBER « E-E IS: 41.29
AVERAGE TEMFERATURE: 52.387
SINK TEMPERATURE: 10.@34

o

4 2.781 43.700 13.224 1€.715
TEMP.BASED RAYLEIGH NUMBER ¢ E-E 1S: 3.20
FLUX BASED RAYLEIGH NUMBER # E-B 1S: 42 .64
AVERAGE TEMFZRATUSZ: EZ.733
SINK TEMPERATURE: 1€.@32

5 2.841 42.748 13.927 19.548
TEMP.BASED RAYLEIGH NUMBER « E-E IS: 3.08
FLUX BASEDC RAYLEIGH NUMBER + E-§ 1S: 42.83
AVERAGE TEMPERATURE: 52.780
SINK TEMPERATURCS: 10£.034

6 2.828 42,465 13.851 19.581
TEMP.BASED RAYLEIGH NUMBER * E-§ IS: 2.05
FLUX BASED RAYLEIGH NUMBER ¢ E-§ IS: 42.82
AVERAGE TEMPERATURE: 57.499
SINK TEMPERATURE: 12.034

? 2.743 43.802¢C 12.124 16.421
TEMP .BASED RAYLEIGH NUMBER s E-§ IS: 3.0
FLUX BASED RAYLEIGH NUMBER « E-§ IS: 42.13
AVERAGE TEMPERATURE: 53.833
SINY. TEMPERATURE: 10.834

B 2.841 42.967 13.846 18.433
TEMP.BASED RAYLEIGH NUMBER « E-§ IS: 3.
FLUX BASED RAYLEIGH NUMBER » E-f 15: 43.97
AVERAGE TEMPERATURE: 53.821
SINK TEMPERATURE: 1@.034

9 2.832 47.885 13.835 19.4189
TEMP .BASED RAYLEIGH NUMBER e E-6 165: 3.10
FLUX BASED RAYLEIGM NUMBER ¢ E-B IS: 4C.88

AVERAGE TEMPERATURE: §2.922
SINK TEMPERATURE: 1Q.034

136




TABLE 49. REDUCED DATA FOR FC-43 AND 18 MM SPACING

THE Réw Ewf DPTA A I THE FILE: 170AK 350
THE POWEF STTTI
THE DISTANIE TC

ELECTRINIC CIQUID wh
CHIP QNET W Tavg-Ts Nut hul

1 LMD 7.822
TEMP ,BASED RAYLEIGH NUM
FLUXx BASEZD RAYLEIGH NUM
AVERAGE TEIMPERATURE: 17.
SINY TEMFERATURZ: S8.91§

m o

[}

amm o
-
G
x
-4
c
z
al
m
o

RA
FLUx EHCED FA
AVERAGE TEMFE
SINK TEMFERAT
12 7.927 2.958

TEMF .BASEC RAVLEIGH NUMBER * E-B
FLUr BASED RAYLEIGH NUMSER * E-E
VERAGE TEMPERATURE: 17.846

SINk TEMPERATURE: 9.915

4.149

w

sa
(Gl

4 R 7.55¢8 z.
TEMP .BASED RAYLEIGH NUMEER
FLUX BASZD RAYLEIGH NUMSER
AUERASZE TEMFERATURE: 17.477
SItk TEMFERATURE: 9.919

1s: .28
1s: .8S

S 116 T.7587 .16 2.274
TEMP .BASEDC RAYLEIGH NUMBER + E-B6 IS: .23
FLUX BASED RAYLEIGH NUMEER s« E-B IS: .91
AVERASL TEMPERATURE: 17.678
SINK TEMPERATURE: 2.919

6 115 7.982 2.026 4.270
TEMP.BASED RAYLEIGH NUMEER ¢ E-E I
FLUX B&SED RAYLEIGH NUMBEFR # E-5 1
AUVERAGE TEMFERATURE: 17.€2C
SINK TEMFERATURE: 9.919

.30
.91

w

4.582
15: .27

TEMF .BASED RAYLEIGH NUMEE B
6 IS: .86

FLUX BASED RAYLEIGH NUMBER
AVERAGE TEMPERATURE: 17.07!
SINk TEMFERATURE: 9.6189

7 .2 7.15!} 3.283
Rk » E-
.« E-

8 116 7.8352 3.045 4.274
TEMF .BASED RAYLEIGH NUMEER ¢ E-6 1S: .30
FLUY BASEC RAYLEIGH NUMBER o E-B IS: -
AVERAGE TEMPERATURE: 17.85!

SINK TEMPERATURE: 8.919

LS
(3]
N
ur

TEMP, EASCD RAYLEIGH NUMSEP
FLUY ERZED RAYLEIGH NUMBER
AVEPAGS TEMFERATURE: 17.917
SNk TEMFERATURT: 3.919

g L1185 ?7.987 012
« E-B
« E-E
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TABLE 50. REDUCED DATA FOR FC-43 AND 18 MM SPACING

THE RAW Emf DATAH ARE FROM THE FILE: 17JANTTSC
THE POWJER SETTING PER CHIP WAS: .28 W

TSTANCE TO THE FRONT WALL WAS 18
0 LIQUID WwARS FL-43

CHIF  ONZT(W) Tavg-Ts Nul Nul

) LI2E 12.E8S £.4C3 7.584
TEMFP . BASED RAYLEIGH NUMEEF » E-B 1S: .E3
FLUY BASED RAYLEIGH NUMBER « E-8 IS: 2.88
AVERAGE TEMPERATURE: 22.700
SINK TEMFERATURE: 10.208

ra
~J
i)
O
n

LI27 13.¢e5
TEME EASED RAYLEIGH NUMNEC
FLyuY BASED RAYLEIGH NUMEE
AVERAGE TEMEERATURE: 123.0
SINK TEMFERATURE: 12.008

.55
2.58

[Ea Ry )

[

-J
m
m

.32 13.359 5.
TEMF _BASED RAYLEIGH NUM
FLUX BASED RAYLEIBH NUM
AVERAGE TEMPERATURE: Z22.
SINK TEMFERATURE: 12.236

(8]

o) m

S
E-5 IS: .57
E-6 IS: 2.9

4 L2309 12.618 5.46
TEMF .BASED RAYLEIGH NUMBER «
FLUX BASED RAYLEIGH NUMEBER
AVERASE TEMPERATURE: 22.623
SiNK TEMPERATURE: 1C.0C5

.52

3
E-B
E-& .88

oy
w W
rJ

s .337 12.965 5.418 7.885
TEMP .BASED RAYLEIGH NUMBER « E-8 1S: .53
FLUX BASED RAYLEIGH NUMBER « E~8 I5: 2.57
AVERAGE TEMFERATURE: [2.89C .

SINK TEMPERATURE: 10,008

3 W32 2.401 .22 7.334
TEMP.BASED RAYLEIGH NUMBER + E-B IS: .57
FLUY BASED RAYLEIGH NUMBER « E-6 I5:
AVESAGE TEMFERATURE: 23.408
SIN: TEMPERATURE: 12.806

(3]
w
w

7.556
TEMP .BASED RAYLEIGH NUMBER :
FLUX BASED RAYLEIGH NUMBER
, AVERAGE TEMPERATURE: 22.8619
SINK TEMPERATURE: 10,0806

7 .325 12.613 5.3832
. E-
. E-

(]
gy Lt

—
w
o n

[ :
6 I5:

7.574

g L2386 13.033 5.33
. 6 IS: -1
6 IS:

&
TEM= .BASED RAYLEIBH NUMBER E-
FLUX BASED RAYLEIGH NUMBER ¢ E-
AVERAGE TEMPERATURZI: 23.040
SINn TEMPERATURE: 12.006

—
(3]
w
o]

g .335 13.245 5.292 7.428
TEMP.BASED RAYLEIGH NUMBER » E-B IS: .56
FLUX BASED RAY.EIGH NUMSER « E-c IS: 2.98
AVERAGE TEMPERATURE: 32,26t
SINK TEMFERATURE: 19.02B
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TABLE 51. REDUCED DATA FOR FC-43 AND 18 MM SPACING

THE RAW FRO™ THT FILE 1TIANDDTS
THL FOWE -
THE 137 72
ELECTRON FL-32
CHIF ONET(W? Tavg-Ts Nui Nl
i .784 21,334 T.4EE 1¢.51¢
TEM® .823EC RAYLEIGH NUMEER « E-B I5: 1.z
FLU» BASED RAYLLIHH WIMEZR « £-5 15: 7.8¢
AVERAGE TEMFERATUSZ: 3V.IZ6
SInk TEMPERATLRE: G.872
z PN IC.474
YLZ 1 is V.08
LEI 5 T.82
AT
3 18,353
1< 1.¢8
13 7.94

3‘.623

RATURS: §.572
4 It E iQ.803
0 RAYLIIS £ E-¢ I3: i.QE
RAYLEIEH NUWMIER » E~5 16: 7.87
AVERAGE TEMSEGATURZ: 31.1CC
SIN+ TEMFESATURE: §.872

5 L7832 I1.42 7.645 Q.72
TEMP .BASED RAYLEIGH NUMSES » E-§ 13: 1.e7
FLUx BASED RAYLEISH NUMEE® « E-B I5: €.18
AVERASE TEMFERATUSI: 31,052
SIKK TEMPERATURE: 3.¢677

6 .779 Zi
TES2 . BASED RAYLE
FLUX BASED ReYLE
AYERASE TEMFERAT
SINr. TEMFERATURE:

7 L7835 2r.2n 7.4414 10.448
TEMF .BASED RAYLEIGH NUMBER « E-B IS: 1.93
FLUX BAZED RAYLEISH NUMEEZR o E-g IS: 7.84
AVERASE TEMPERATURE: 31.@32
SINE TEMPERATURE: 5,872

8 7 12.847

L7EZ .565 7.58
TEM=  BASED RﬁYLc]GH NUMBER

FLUX BASID RAYLEIGH NUMEE
AVERAGE TEMFEZRATURE: 4
SIN TEMFERATURE:

g 773 or.7aT 12.535
EQ RAYLEI&H NUF is: 1.es
I0 RAYLEIA- 1s: 8.'7

PTURE :

TEMFERATURE ¢
EER
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TABLE 52. REDUCED DATA FOR FC-43 AND 18 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE: 18DECER 0S5
THE PGWSS SETTING FER CHIP WAS: 1.34 &

THE DISTANCE TD THI FADNT WALL WAS 1B MI
ELECTRINIS LIGUID wAS FC-43

CHIF QNETZW)Y Tavg-Ts Nut Nul
1 1.233 26.565 9.0E2 12.718
TEMF  BRSED RAYLEIGH NUMBER ¢ E~5 1S: VL.E3
FLU>» BASED RAYLEIGH NUMBER + E~6 IS¢ 14,77

AVZRAGE TEMFERATUSRE: 38.838
SInn TEMPERATURE: §.349

2 1,234 26.350 g.108 12.764
TEMF.BASED RAYLEIon NUMBER « E-8 I5: t.et
FLU BASZD RAYLEIGH NUMBER + E-b IS: 14 . E7

TeMPERATURE: 28.398
SINe TEMPERATURE: 9.S49

2 1.23¢@ 28.522 9.023 12.6E5
TEMP EBASED RAYLEIGH NUMBER + E-8 1S: V.EZ
FLUX BASED RAYLEIGH NUMBER ¢ E-6 IS5: 14.E5
AVERAGE TEMPERATURE: 38.471
SIHr. TEMFERATURZ: 9.948

4 1.242 Z5.510 5,117 12.7%6
TENS EFSEC RAYLEIGH NUMBER « E-E 13: 1.82
FLUY BASEZD RAYLEIGH NUMBER » E-5 13 14.50
AUVERAGE TEMFERATURE: 38.458
SItk TEMEERATURE: 9.34%

5 1.269 28.524 5.309 13.8ES
TEMF .BASED RAYLEIGM NUMBER « E-B IS: V.62
FLUX BASED RAYLEISH NUMEZR  E-B IS: 15,12
AVERAGE TEMFERATURE: 36.47C
SINK TEMPERATURE: 9.948

& 1.283 28,820 €.238 12.954
TEMF .BASED RAYLEIGH NUMEER « E-6 13: 1.83
FLUX BASEDR RAYLEIEH NUMBEF & E-6 IS: 15,838
AVERAGE TEMPERATUHE: 36.568
SINt. TEMPERATURE: 8.949

? 1.228 28.6€2 B8.349 12.560
TEME .BASED RAYLEIGH NUMBER » E-& 15: 1.64
FLUX BASED RAYLEIGH NUMBER + £-6 [S: 14 €4
AVERAGE TEMPERATURE: 38.610
SINK TEMFERATURE: §.949

g 1.270 28.618 9.263% 13.032
TEMP .BEASED RAYLEIGH NUMBER « E-B IS: 1.€3
FLUX BASED RAYLEIGH NUMBER » E-b 15: 15.16
AVERAGE TEMPERATURE: 38.587
SINKE TEMPERATURE: 9.948

] 1,266 28.454 9.28¢ 12,051
TEMP ,BASED RAYLEIGH NUMBER » E-o IS: 1.EZ
FLUY BASED RAYLEISH NUMBER » £-8 I3: 15.82

AVERAGE TEMPERATURE: 38,4432
SINr. TEMFERATURE: 9.949
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TABLE 53. REDUCED DATA FOR FC-43 AND 18 MM SPACING

THE RAW Emf DATA ARS FROM THE FILE: 18JAN1B2C
THE POUWEF SETTINZ PEP CWIF waS: 1.7 W

ThE GISTANIE TC TaZ FRONT WALL WAS 13 MM
ELECTRONIC LIGUID wai FC-43

CHIP ONET(W: Tavg-Ts Kul NuZ
1 1.648 34.3C24 1e.131 14.215
TEME .BASED RAYLEIGH NUMEER + E-§ IS: 2.132
FLUN BASED RAYLEIGH NUMEZF ¢ E-E IS: 21.83
AVERAGT TEMRIRATURE: 4Z.542
SInt TEMFERATURE: 8,818
z 1.642 33.373 19,3032 14,461
TEMF .BASED RAYLEIGH NUMEER ¢ E-E IS: 2.06
FLUY EASED RAY_EIGH NUMBER + E-B IS: 21,28
AVERAST TEMPERSTURE: 42.2CE3
SINt. TEMPERATURE: 9,918
z 1.636 I2.37% 10.288 14.4C1
TEMF _EASED RAYLEIGH NUMESER « E-B 1IG: 2.06
FLuUs E4SED RAYLEIGH NUMBER « E-B IS: 2y
AVERAZE TEMPERATURI: 42,267
SINK TEMFERATURE: 8.9132
4 1.632 z7.92z 18,137 14.212
TEMF.BASED RAYLEIGH KNUMEER « £-86 1S: 2.12
FLUX BASED RAYLEIGH NUMEER « E-§ IS: 21.358
AVERATE TEMFERATURI: 4I.845
SINE TEMFESATURT:  $.3%72
S 1.E8¢€ I3.708 12,134 14.718
TEMP .BASED RAYLEIGM NUMEER ¢ £-§ 1S: 2.e
FLUX BASED RAYLEIGH NUMBER « E-§ IS: 21.35
AYERAGE TEMPERATURE: 4Z.El8
SINK TEMFERATURE: 3.918
[ 1.67S 3I.€7¢ 12.278 14,583
TEMF .EASED RAYLEIGH MUMSZR + E-§ IS: o 1
FLUX EARSED RAYLEIGH NUMBER + E-§ IS: 21.9
AVERAGE TEMPERATURE: 43.797
SINK TEMPERATURE: 9.919
7 1.628 33.891 1¢.117 14.200
TEMF .BASED RAYLEIGH NUMBER + E-§ IS: 2.08
FLUX BASED RAYLEIGH NUMBER * E-E 15: 21.18
AVERAGE TEMPERATURE: 4Z.61@
CINK TEMPERATURE: ©.919
8 1.687 33.72% 10.473 14,702
TEMP .BASED RAYLEIGH NUMBER « E-§ 15: 2.10
FLUX BASED RAYLEIGH NUMBER « E-E IS: 21.96
AVERAGE TEMPERATURE: 42.E4g
SINk TEMPERATURE: 5.%19
9 1.BED 23.645 1C.473 14.698

TEMF .EASED RAYLEIGH NUMEER o E-§ I53: 2.e3
FLUX BASED RAYLEIGH NUMBER » E-§ 1S: 21 .85
AVERAGE TEMPERATURI: 43.5E2

SINK TEMFERATURE: ©.5:9
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TABLE 54. REDUCED DATA FOR FC-43 AND 18 MM SPACING

THE RAW Emf DATA ARE FRCM THE FILE: tEJANTT 4R
THE POWER SETTING PER CHIF wWAS: 2.2%
THE DISTANCE TO THE FRONT ket WAS 1L M¥
ELECTRONIC LIQUID WAD FC-43

E

CHIP QNET(W) Ta.g-Ts Nul Nul

TEMP .BASEC RAYLEIGH NUMBER
FLUY BASED RAYLEIGH NUMBER
AVERAGE TEMPERATURE: 5@.9¢C
SINK TEMPERATURE: 9.5ES

1 2,182 4.5 11,872 1
+ E-6 1S: 2.86
« E-5 IS: V.72

2 2.158 40.588 11,313E
TEMP.BASED RAYLEIGH NUMBER + E-©
FLUX BASED RAYLEIGH NUMBER « E-6
AVERAGE TEMPERATURE: 52.374
Sitir. TEMPERATURE: 9.98%

(€]

2.149 4Q.875 1.4 15,459
TEMP.BASED RAYLEIGH NUMBER ¢ E-6 1S 2.BE
FLUX BASED RAYLEIGH NUMBER « E-8 IS: 31.48
AVERAGE TEMPERATURE: 5@.8BtC
SINK TEMPERATURE: 9,985

4 2.9 4.7 11,183 15,654
TEMP .BASED RAYLEIGH NUMBER + E-6 IS: <.
FLUX BASED RAYLEIGH NUMBER + E-B IS5: 3.
AVERAGE TEMPERATURE: £2.758
SINK TEMPERATURE: S.9gS

~} (0
4~ N

5 2.217 4¢.8¢8! 11.2E2
TEMP.BASED RAYLEIGH NUMBER + E-
FLUX BASED RAYLEIBH NUMBER + E£-
AVERAGE TEMPERATURE: S0.E5t
SINK TEMPERATURE: 8.825

5 .
€& IS: 32.48

3 15.752
E- S: 2.88
3

TEMP.BRSED RAYLEIGH NUMEER B
-6 1S: 32.45

FLUX BRSED RAYLEIGH NUMEER
AVERAGE TEMFERATURE: 51.148
SINK TEMPERATURE: 8.8E5

€ 2.2085 41.1E3 11.22
.
-

7 2.129 40.6c88 11.019 1S.46E
TEMP .BASED RAYLEIGH NUMBER » E-E IS: 2.82
FLUX BASED RAYLEISGH NUMBER < E-B IS: 31.23
AVERAGE TEMPERATURE: 50.653
SINK TEMPERATURE: 9.885

8 2.218 4¢.360 11.335 15.9e3
TEMP.BASED RAYLEIGH NUMBER « E-E 1S: <.87
FLUX BASED RAYLEIGH NUMBER « E£-B IS: 32.5@
AVERAGE TEMPERATURE: 50.946
SINK TEMPERATURE: 9.985

9 2.2e9 41.152 11.247 15.726
TEMP .BASED RAYLEIGH NUMBER + E-E IS: 2.88
FLUX BASED RAYLII6H NUMBEF ¢ £-B I5: 32.80

AVERAGE TEMPERATURE: S1.137
SINK TEMPERATURE: €.38S
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TABLE 55. REDUCED DATA FOR FC-43 AND 18 MM SPACING

THE RAW tmf DATA ARE FROM THI FILE: SITJANRIIS
CETTING FEP ThIF WAS 2.8V
THE FRONT WeLL WAS 1E M
QUIT WAT FL-4C
CHIP OQNET(W) Tavg-Ts Nu? Nul

1 2.74%S 47 . 7c2 12.24¢E 1E£.8Cs
TEMF .BASED RAYLEIGr NUMSER » E-E IS Z.BS
FLUX BASED RAYLEIGH NUMBER « E-E IS 44,45
PUVERATE TEMPERATURE: 57,828
TING TEMPERATURI: CS.7€8

Z 2.725 7.422 12.es 16.98¢
TEMP BASED RAYLEIGH NUMEER « £-£ IS I B4
FLUX BARZIED RAYLEIEX NUMEER » E-E IS &4,
AVERAGE TEMPERATURZ: 57,188
SINk TEMEERFATURE: S.7EE

z 2.7C¢e 48.873 11.834 16 .ES54
TEMP .BASED RAYLEIGH NUMEEFR » E-E IS: )
FLUN BASED RPYLEIOH NUMESER « E-B IS: 34.3¢
AUERASE TEMPERATURE: S7.E3S
SInG. TEMPERATURL: C.7€5

4 2.7E¢ 47.€12 12,13 17.02¢
TEMF .BACSED RAYLEIGY NUMEER « £-8 IS: .67
FLUx BASED RAYLEIBH NUMSER « E-p IS 44.57
AUEFAZE TEMPIRATURE: S7 .27
SINF TEMPERATURE: 9.7€%

S 2.€% 47.5€2 12.224 17.27C
TEMP .BASED RAYLEIGH MNUMBER » E~E IS: .72
FLUX ERSED RAYLEIGH NUMSER « E-E 1S: 45,72
AVERAGE TEMPERATURE: S7.726
CINK TEMPERATURE: ¢2.788

3 2.8 43,04 12,218 17.149
TEMP .EASED RAYLEIGH NHNUMEER « E-E IS: .73
FLUY ERSED RAYLEISH NUMEER « E-B IS: 45.54
AVERAGE TEMPEFRATUREZ: 57,887
CINt TEMPERATURE: 9.786

7 2.71E 47.1€5 12.@E3 1€.9492
TEMP.EASED RAYLEISH NUMEER « E-E IS: 3.61
FLUX BASCD PAYLEIGH NUMEER « E-E IS: 43.5¢
PVERAGE TEMFERATURE: S$6.93!

SINK TEMPERATURE: 9.766

e 2.8132 48,210 12,281 17.23¢%
TEMP.BASID RAYLEIGH NUMEER « E-B 13: 3.72
FLUX BASED RAYLEISH MUMBER « E-6 1S: 45,72
AVERAGE TEMPERATURE: €7.77S
SInk. TEMPERARTURE: 9.7EE

S Z.80Ce 45.231 12,184 17,118
TEMP.EASED RAYLEIGH NUMEEF « E-E IS: 2.73
FLUX B&RSED RAYLEIBH NUMEER « E-E IS 45.78

FVEFESE TEMPERATURE: 37,482
SInt. TEMPERATURI: 8.7E€
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TABLE 56. REDUCED DATA FOR FC-43 AND 11 MM SPACING

THE RAW Em® DATA ARE =R0M Th FILE: CoJaNtTelR
THE POWER SETTING PEF CHIF woi: g.118 W
THE DISTANCE T4 THE FRIWT WAL WARS 11 M~

ELECTRONIC LIQUID wA3S FC

CHIP ONETiw, Tavg-Te Hu? Nul

i 113 .32 C.EI3 3.S8c3
TEMP .BASED RAYLEIGH NUMEER » E-86 IS: z2
FLUx BASED RAYLEIGK NUMEER « E-f IS: S0
AUERAGE TEMFERATURE: 1€.33¢C
SIN' TEMPERATURE: £.855

2 113 .542 2.756 Z.8B6%=
TEMP.EASED FAYLEIGH NUMBER » E-6 I5: L33
FLyy EA3ED RAYLEIGN NUMEER « E-£ 1S: .90
AUEFAGE TEMPERFTURE: 18,510
SINF TEMFEFATUFE: S.96f

3 112 €.33% Z.e29 Z.642
TEMF.BASED PAYLEIGH NUMBEF « E-~5 : LI2
FLUXY BASED PAVLEISM NUMEER o E-2 IS Iy
AVERAGE TEMPERATUREL: 18,323
SINK TEMPERATURE: §.88¢2

4 113 g.283 2.€61 L.016
TEMF .BASED RAYLEISH NUMZEF » E~g I%: .32
FLUY BASED RAYLEIGS NUMSER o E-g IS: .9
AVERASE TEMSERATURE: 18,253
SINK TEMFERATURE: 2,83

g 116 €.43% ..583 4.218
TEMP.BASED RAYLEIGH NUMBER ¢ E-o IS: .32
FLUX EASED RAYLEIBH NUMBER + E~5 IS: .32
AVERAGE TEMPERATURE: 1E.413
SIMw TEMPERATURE: £.958

6 .i15 6.64¢€ 2.784 Z.3ev
TEMF.BASED RAYLEIGH NUMEER  E-f IE: .33
FLUX BASED RAYLEIGH NUMEER e E-f 1S: .52
AUERAGE TEMFERATURE: 1§.615
cink TEMPERATURE: 92.8€E6

7 112 g.ze:c 2.848 3.9%8
TEMF .BASED RAYLEISH NUMBER « E-5 IS: .31
FLUX BASED PAYLEISH NUMBEF « E-6 IS: .E3
HUERAGE TZMCERATURE: 1E£.170
SINK TEMFERATURE: 5.958

8 L1168 §.619 2.811 2.94E
TEMP BASED RAYLEIGH NUMBER + E-E IS: .33
FLUX BASED RAYLEIGH NUMBER ¢ E-f 1S: .83
AUVERAGE TEMFERATURE: 1&.5€7
SINr. TEMPERATURE: G6.8E8

S L H1B 2.439 2.86% 4.022
TEMP ,BASED RAYLEIGHW NUMBEF « E-5 IS: Iz
FLUY BASED RAYLIIGM MNUMESEF o E-p IS: .82

AVERAGE TEMPERATURE: 12,407
SINK. TEMPERATURE: Q Sg%
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TABLE 57. REDUCED DATA FOR FC-43 AND 11 MM SPACING

THE FI_E: 2lJANIZRC
HIP WwAaZ: .24 W
18 FRINT WALL WeT 11 MM
ELECTRONIC LIQuIl WAZ FL-42
CHIF ORET Wi Tavg-Ts by Wl
1 L2248 13,882 5.004 7.624
TEMP.BASED SAVLETGH NUMEEP » E-F ]%: S
Fud» BAIZD RAYVLEIGH MUMBER » E~-B IS: 2.8¢e

SRATURE: 23.400
ATURZ:  9.64%

FUERAGE
SInE TEm

2 L324 12.779 . 908 6.830
TEMF.BASED RAYLEIGK NJNE:F * E-B IS: .ES
FLL B&REEC RAYLEIZH NUMEBER « E-B 1S Z.83
AVERAZE TEMPERATURE: 2I.BZ7
SINE TEMFERATURE: G, R4E

3 L322 14,227 4,725 6.645
TEMF . EASED FAYLEIGH NUMBER » E-8 1S: .61
FLuy BARZZD RAYLEIGM NUMEERP » E-E IZ: .35
AUESAGE TEMFEFATURE: 24.674
SINk TEMFERATURE: 9,84€

4 .32 2.€8% §.ee2 7.e20
TEMF .BAZED FAYLEIGH NUMBEP » E-B 1S: LG8
FoUx ERSEC RAYLEIGH NuHSEF « E-§ IS: 2.89
AVERASE TE" 2I.447
Site TEMEERATURE: 9.645

5 L2232 13,899 4,986 T.013
TEMP .BRIED RAYLEIGH NUMBEF ¢ E-5 IS: .B@
FLUX BEASED FAYLEISH NUMEER » E-B I&: 2.87
AVERAGE TEMPERATURE: 23.747
SINK TEMPERATURE: 9.84S

[ L2320 14,2€% 4,837 E.7ES
TEMP . BASED RAYLEIGH NUMEER » E-E IS: .62
FLUX BASED RAYLEIGH NUMBER * E-6 IS: -.38
AVERABE TEMFERATURE: 24.133
SINK TEMFERATURE: 9.843

7 L3290 12.321 5.021 7.048
TEMP.BARSED RAYLEIGH NUMBER » E-B 1S: .58
FLUX EARSED RAYLEIG6M NUMEER o E-6 15: 2.83
AVERASE TEMPERATURE: 23.179
SINK TEMPERATURE: 9.B4E

g L3322 12.920 4,887 7.000
TEMP _BASED RAYLEIGH NUMBER + E-§ IS: .60
FLUX BASED RAYLEIGH NUMBER < E-B IS: 2.97
AVERABE TEMPERATURE: 23.768
SINK TEMPERATURE: 9,848

] 331 14,248 4,857 6.6'7
TEMP .BASED RAYLEIGH NUMEEF « E-35 1G: .E1
FLUX BASED PAYLEIGH NUMBER  E~B 15: .98

AVERAGE TEMPEFPATIIRE: 24.Q8E
SINK TEMFERATURS: g g4g
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TABLE 58. REDUCED DATA FOR FC-43 AND 11 MM SPACING

THE RAL Em® DATA ARS FROM THE FILE:

THE PQWEF SETTING PER CHIP WAS: 0.

THE DISTANIE TC THE FRONT WALL WAS
ELECTRONIC LIQID wAS FC-43

CHIP QNET W Tavg-Ts Nul

1 .764 21.79¢6 7.22¢8
TEMF  BASED RAYLEIGH NUMEES o E-§
FLUX BASED RAYLEIGH NUMEER « E-B
AVERAGE TEMFERATURE: 31,554
CINY TEMFERATURE: 10.Q5S

2 L7682 22.8067 7.03¢
TEMF .BASED RAYLEIGH NUMEER « E-§
FLUX EASED RAYLEISH NUMBEF » E£-§
AVERAZE TEMFERATURE: Z2.G8C%

SINK TEMFERATURE: 12.058

3 e 22.9es 6.800
TEMF . BA320 RAYLEIGH NUMEER » E-8
FLUW BAZED RAYLELIGH NUMEER < E-§
AVERAZE TEMFERATURE: 33,049
SINF TEMPERATURE: 1@.Q5%

4 L7685 21.7€S 7.344
TEMF CAZED RAYLEISH NUMEEF « E-f
FLUX BASED RAYLEIGH NUMBEF + €-8
AVERAGE TEMPEFATURE: 31.&48
SINh TEMPIPATURE: 10,.QE:%

5 LTEY 2C.300 7.328
TEMP .BASZID RAYLEISH NUMEER « E-§
FLUX 2ASED RAYLEIEH NUMEER » E-§
AVERAGE TEMPERATURE: 32.358
SINF TEMPERATURE: 10.058

3 777 23.e20 7.@85
TEMF . BASED RAYLEIGH NUMBER « £-§
FLUX BASED RAYLEISH NUMESR « £-6
AVERAGE TEMFERATURZ: 33.079
SINK TEMPERATURE: 10.£586

7 .754 21.6564 T.277
TEMP .BASEC RAYLEIGH NUMBER « £-5
FLUX BASED RAYLEIGH NUMBER + E-B
AVERAGE TEMFERATURE: 31.722
SINK TEMPERATURE: 10.@ce

8 .782 22.284 7.348
TEMF .BASED RAYLEIGH NUMBER + E-§
FLUX BASED RAYLEIGH NUMBER + E-§
AVERASE TEMPERATURZ: 32.323
SINy TEMPEFATURE: 10.0S2

El .73 l2.547 7.233%

TEMF _BASZD RAYLEIGH NUMBER » E-§
FLUX BASZD RAYLIIGH NUMBER s E-E
AVERAGE TEMPERATURE: 32.60%

SINK TEMPERATURE: 1@.05¢
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PEoMM
Nu2

1¢.2€5

15: 1.1

1s: £.Q
§.838

1.15
g.17

5.854

Is: t.18

is: g§.2
1¢.327

Iz 1.

18 £€.03
18.2€6

13: 1.14

1s: 2.34
S.5:¢

I3 .18

1s g.42
12.214

IS: 1.0¢9

1s: 7.%8¢5
Q.31

18: 1,14

I15: €.34
12.155

1s 1.16

Is: €.37




TABLE 59. REDUCED DATA FOR FC-43 AND 11 MM SPACING

THE RAW Emf DATA AFE FROM THE FILEZ: 2TJANTESe
THE POWEF SETTING FER CHIF WRED:
THE DISTANCE TO THE FEONT W
ELECTRONIC LIGUID WFS FC-43

CuIF ONET(W) Tavg-Te Nu ! Nul

! 1.26¢€ 3
TEMF .BASED RAYLEI
FLux EASEC RAYLE
AVERAGE TEMPERAT :
SINK TEMFERATURE: CS.833

i)

6.287 11.822

! NUMBER » E~E IS: 1.91
NUMEER « E~2 1%: 15.75%
AUZRARE TEMFERATUREZ: 41 B4E

SINF TEMFERATURE: 3.833

w

TEMF .BA
FLUY BASED RAYLEIEA NUMEER
AVERAGE TEMPERATURE: 42.1E5
SINY TCMPIRATURE: 8,233

"oen —
AT
oy m

— e

1.264 . 30.350 §.563 12.e27
EASED RAYLEIG~ NUMBZR + E-5
FLUX BASED RAYLEISH NUMZE® ¢ £-5
GT TEMPEFRATUFZ: 40.7i5
TEMPERATURE: 8.E3Z

t.e2
15,2

)
o1 wn

M

wn

.29 31.827%
TEMF .BA3ED RAYLEISH NUMEER
FLUX EASED RAYLEIGR NUMZER
AVERAGE TEMFZRATURE: 351,560
SINk TEMPERATURE: 9.€33

[}

[ M

.49
. 18,22

-

on wn —

3 1.084 TI.I7E 2.2
TEMF.BAZED RAYLEIGH NUMPER < E-E 1S: 1.88
FLUX EASED RAYLEIGH NUMEER « E-5 IS: 16.27
AVERASE TEMFERATURE: 42.111
SINK TEMFERATURE: ©.833

-

7 1.2486 31.214 8.410
TEMP .BASED RAYLEIGH NUMBER ¢ E-6
FLUX EASED RAYLEISH NUMBEP o E-B
AVERAGE TEMPERATURE: 40,547
SINK TEMPERATURE: 9.E33

i
c: 1.84
S 15.44

8 1.291 31.85¢ 8.458 11.871
TEMF.BASED RAYLEIGH NUMEER » E-B IS: 1.82
FLUX BASED RAYLEISGH NUMEER « E-B 13: 16.286
AVERAGE TEMPERATURE: 41.751
SINY TEMPERATURE: 9.B33

9 1.288 32.34€ £.332 11.885
TEMF.BASED RAYLEIGH HUMEEF « E-g 15: 1.8
FLU> BASED PAYLEISKH NUMEER « E-g IS: 16.23

AVERAGE TEMFERATURE: 42,131
SINK TEMFERATUREZ: S.EZ3
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TABLE 60. REDUCED DATA FOR FC-43 AND 11 MM SPACING

THE RAW Emf DATA ARE FROM THE FILE: 23JANC 4T
THE POWEF SETTING PER CMIP WAS: 1.7 W

THE [ISTANCE TO THE FRONT WALL WADT 1) MM
ELECTRONIC LIQUID WAS F£C-43

CHIP GNET(W> Tavg~Te Nu! NLZ

(&4
i~
ry
73

TEMP ,BASED RAYLEIGR NUMBE
FLUX EASED FAYLEIG~ NUMEER
AVERASE TEMFERATURE: 45.643
SINY TEMFERATURE: 6,864

i 1.838 35.6€2 S5.58
R

o

oy
r
(%

37.45¢8 9. 12,834
AYLETEn NUMEER

)

0 K

D RAY_LEIGH NUMBEF -«
EMP

£

L]

!
TEMF . &
FLUX &

g PERATURE: 47.420

M
RATURE: 5.8564

37,85k £.98!

FAYLEIGH NUMSIR « E-
FLUx B D RAYLEIGH MUMBER « E-
AVERAGE TEMPERATURE: 47.950
SINK TEMPERATURE: 5.%p4

)

1
E IS: 2.54
g I3:

4 1.64E I5.742 9.644 13.538
TEM®.BRSED RAYLEI16m NUMEER » £-S 13: 2
FLUX BAZED RAYLZ1S+ NUMEER » E-§ 1S: 22.
AVERARE TEMPERATURE: 43.70%

SINK TEMPESATURE: 39,954

5 1.6&2 37.473 §.393
TEMP.BASED RAYLEIGH NUMBER » £~
FLUx BASED RAYLEIGH NUMBER « E-
AVERASE TEMPERATURE: 47.437
SINK TEMPERATURE: 9.354

S Is: .
6 Is: 223

6 1.674 27.5827 8.34
TEM®.ERSED RAYLEIGH NUMBER «
FLUX EASSD RAYLEIGH NUMBER
AVERAGE TEMFERATURE: 47.490
SINK TEMPERATURE: §.964

.49

o ho

E-6
E-6

~!

1.624 35.518 9.546 13.285
TEMP.BASED RAYLEISH NUMBER ¢ E-B 15: 2.29
FLUX BASED RAYLEIGH NUMEER  E-B I5: 21.
AVERAGE TEMPERATURE: 45.587
SINk TEMPERATURE: §.964

8 1.681 37.741 9.331 3.e87
TEMF.BASED RAYLEIGH NUMBER + E-B I5: 2.5
FLUX BASED RAYLEIGH NUMBER s E-B 15: 23.41
AVERAGE TEMFERATURE: 47.704
SINK TEMPERATURE: 9.9g4

9 1.877 37.82! 9.292 tZ.e42
TEMS . BASED RAYLEIGH NUMEER E-B IS z.82
FLUX BASED RAYLEIGH NUMEER o E-b I3 23.3

AVERAGE TEMPERATURE: 47.764
SINK TEMPERATURE : 9.504
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TABLE 61. REDUCED DATA FOR FC-43 AND 11 MM SPACING

THE CAJANT 442
THE 2w
Tmi CTISTANIE TO TH WAS 11 MM
E_ECTRONIC LIQUID wA: FC-43C
cHliP QNET(W) Tavg-Ts Nul NuZ
H 2,157 4.2 19.495 14.721
TEMF .BASED RAYLEIGH NUMBER + E-& 15: .10
FLUX BA3ED RAYLEISH NUMEER « E-E IS: 32.50
AVERAGE TEMFEFMTUFE: S2.E35
SIn TEMPERATUFE: 5.7398
z 2,18 4%, 045 106.007 14.048
TEM® .EASRED RAYLEIGH NUMBER « E-5 IS 2.54
FLur E O RAYLEIGH NUMEBER « E£-6 1S: ZZ.42
FUERAG EMPERATURZ: 54.844
SINk TEMPEFATURE: 3.79¢
z 2143 4% .42¢ 5.e%4 12T
TEME .BASED RAYLEIZH HUMBER « E-t IS Z.I5
FLUY Z0 RAYLEIGH NUMBER ¢ E-5 IS zI.se
AUCFAREE TEMEERATUREI: 55.224
SINe TEMSERATURE: ©,733
4 2.1ES 43.e17 1@.545 14.801
TEMP . ERTEC RAYLEISE NUMBER « E-6 IS: 3.C8
FLUX BARSED RAYLE « E-8 IS: 32.6@
AVERAGE TEMFERATURI:
SINF TEMPERATURE: 5.732
c c.on 44, 30¢ 1,315 14 483
TEMP.BASED RAYLEIGH WUMEEF « E-£ IC: z.z2
FLUX BASED RAYLEISHM NWUMBER < E-Z 13: 34.30
AVERAGE TEMPERATURE: 54.705
CIN: TEMPERATURE: 3.798
3} 2.200 45,2357 12,185 14,273
TEMP.RASED RAYLEIGH NUMBEF e E-6 IS: 3.2¢8
FLUX BASED RAYLEIGH NUMSER + E-E IS: 34.33

AVERAGE TEMPERATURE: 55,135
SINk TEMPERATURE: 9.792

7 2.t36 42.750 1@.458 14 673
TEMP.BASED RAYLEIGH NUMBER ¢ E~6 I5: 3.086
FLUX BASED RAYLEIGH NUMBER e E-E IS: 32.04
AVERAGE TEMPERATURE: 51.577
SIN» TEMPERATURE: 9.79%

& 2.2 45.681 10,144 14,23
TEMF.BASED RAYLEIGR NUMREP + E-B IS: ;.42
FLUX BASED RAYLEIGH NUMEER ¢ E-b IS: 34.M
AVERABE TEMPERATURE: 55,478
SINK TEMFERATURE: §,78%

9 2.205 45.z%! 1¢.185 14.3¢C
TEMF .BASED RAYLEIGH NUMBER o E-B I%: .38
FLUY BASED RAYLEISH NUMEER « E-B 15: 34.44

AVERAGE TEMPERATURE: 55,148
SINk TEMPERATULREZ: 9.79%
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TABLE 62. REDUCED DATA FOR FC-43 AND 11 MM SPACING

OM THE FILE: ejmiIlas
WAS: 2.¢ W
LL WAZ 11 MM
CHIF QNET(W? Tavg-Ts hul . Nu2
) 2.757 49.45¢ 11,6887 16.402
TEMF.BASED RAYLEIGH NUMEER » E-B 1S: .87
FLUKX BASEL RAYLEIGK WUMSER  E£-B IS: 46.35
AVERAGE TEMPERATUSE: 58.6€°
SINX TEMSERATURZ: 1@.152
2 2.75! 82,123 11.Q87 15,534
TEMT .EASED FAYLEISH NUMBER » E-B 15: 4.35
FLUx BAIED RAYLEIGH NUMBEF » £-8 IS: 48.16
AVERARE TEMFERATURE: 62.2561
SINK TEMSZRATURE: 10.1583
3 2.741 52.@38 11.038
TEMF . BASED RAYLEIGH NUMEEF + E-b
FLU» BASED RAYLEIGH NUMBEF o E-b
AVERAZT TEMFERATURE: 62.209
SINY TEMEERATURE: 1@.157
4 2.7€89 45,432 11,742 16.47¢
TEMF.EA3ED RAYLEIGH NUMEEF » E-8 I5: 3,62
FLUY BARSED RAYLEISH HUMBER & E-B IS: 4E.CS4a
AUVERAGE TEMFERATURZ: §6.52%
SINK TEMFERATUREZ: 1C.iE3
g 2LEIT £1,8%1 11,401 16.0C3
TEMP .BASED RAYLEIGK NUMECZF « E-B IS: 4.33
FLUY EBASED FAYLEIGH NUMBER « E-5 IS 43.42
AVEPAGE TEMFERATURE: 6Z.144
SINK TEMPERATURE: 10.153
3] 2.813 52.@93 11.22¢ 15.
TEMF BASED RAYLEIZH WNUMBEF « E-B IZ:
FLUX BASED RAYLEIGH NUMEEFR  E-B I5:
AUVERAGE TEMPERATURE: E2.24F
SINF TEMFERATURE: 1.1533
7 2.723 4E.835 11.700 16.422
TEMP .BASEC RAYLEISH NUMBEF + E-8 I5: 3.89
FLUX BASEL RAYLEIGH WUMEER + £-B 15: 45.45
AVERAGE TEMPERATURE: 59.036
SINKE TEMPERATURE: 1@.153
8 2.82% §35.017 11173 15.682
TEMP.BASED RAYLEIGH MUMSER e« E-5 IS: 4.49
FLUX BASED RAYLEIGH NUMEESF s« E-B IS: 5Q.1E
AVERAGE TEMPERATURE: B3.170
SINK TEMFERATURE: 1@.1532
9 2.817 S'.9¢92 11.35¢ 15.873
TEMP BPASED RAYLEIGH NUMEER » E-B IS: 4.2
FLUX BASED RAYLEIGH NUMEER « E-B 1%S: 4c .17

AVERAGE TEMPERATURE: E2.0%52
SINY TEMPERATURE: i0.153
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TABLE 63. REDUCED DATA FOR FC-43 AND 7 MM SPACING

THT RAW €mf DATA ARE FROM THE FILE: JFEE1S3S
Ty POUCR SETTING PER CRIP WAS: .113 W
DISTANCE TO THE FRONT WALL WAS 7 MM

T OLIQUID wAS FC-43

S dET W Tavg-Ts Nud Nyl
5.247
£ro e .40
€ e B .93
RN 12.456 2.224 30138
& £ Is: .42
P 3 15 S3
2 1 3.247
(BA3ZD RAY 15: .40
F_U» BASED RAY Is: .92
A EFRASE TEMPERATURE: 15,582
Sine TEMPERATURE: 9.927
4 L2 10.178 ¢.208 3.237
TEMP  BASED RAYLEIGH NUMEER o E-§ [S: -1
FLUYX BASED RAILEIGH NUMBER » E-B IS: =
AJERAGTE TEMPERATURE: 20.103
Sty TEMPERATURE: 9,927
S .15 1Q.4E3 2.23@ 3.214
TEMP . BARSED RAYLEIGH MUMEESF ¢ E-5 IS: .42
FLUY BRIED RAYLEIGH NUMEEFR e E-§ [S: .95
AVERAGE TEMPERATURE: 70.350
SINE TEMEERATURE: 9.927
6 RN | te13s 2.351 3.300
TEMP . BASED FAYLEIGH NUMBER ¢ E~B I5: .4Q
FLUX BASED RAYLEIGH NiUMBEP « E-p 1S: .94
AVERAGE TEMPERATURE: 2@.2G6@
SINK, TEMPERATURE: 9.927
7 L1109 1Q.18% 2.262 .75
TEMP B2SED RAYLEIGH NUMEER « E-6 15: .40
FLUx BASED RAYLEIGH NUMEER e E-§ 15: .91
AYERAGE TEMFERATURE: 20.111
SIN: TEMPERATURE: 9,627
8 114 19.377 2.29S J.222
TEMF  BASED RAYLETIGH NUMBER o E-6 [5: .41
FLUX BASED RAYLEIGH MUMBEF « E-6 IG: . 9%
AVERAGE TEMPERATURE: 20.303
SINKE TEMFERATURE: 9.927
S 113 10.128 2.340 3.284
TEME BASED RAYLEIGH NUMBER ¢ E-B 1S: .40
FLur BASCO RAVLEISH NUMBER « E-B 15: .94

AVERAZE TEMFERATURE: 2@.055
SINk TFMPERATURE: 9.927
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TABLE 64. REDUCED DATA FOR FC-43 AND 7 MM SPACING

THE

Tt

THE

et

CHIF

1 LIz 14,745 4,572 6.417
TEME B C RAYLEIGH NUMBER » E-E& IS €5
FLir B { RAYLEI&= NUMBER + E-B I3 2.57
AUERA TEMFERATUFE: C4.E36
SIN MEZRATURS 12.0%

z 15,182 4.428 6.217

RAYLE I3+ NUMEZF » E-§ 1S: .BE
RAYLEIGH NUMEER + £-8 15: 2.93
FERATURE: 28,283

ATURE: 12.0%1

z £.42%

s LBz
z .34
SINr TEMPERATURE: 1@.081

4 L3224 14.254 4.EE] g.57@
TEMF .BAZED RAYLEIEH NUMEEE + E-6 15: .63
FLUX EASED RAYLEIZH NUMEEF « E-Z I5: 2.8
AUSRASE TEMPEFATURZ: [4.54F0
SINE TEMPEFATURE: 10.C%1

S L2320 15.058 4.5E% E.4325
TEMF.BASZD RAYLEIGH NUMBER « E-b IS .E7
FLUY BR3ED RAYLEIGHW NUMEEZR « E-E IS 3.0e
AUERAGE TEMPERATURE: 25.150
SInt TEMPERATURE: 10.03

<] .32 1S5.¢'E 4,575 £.402
TEMP.BRSED RAYLEISH NUMBER « E-E IZ: .66
ELUY B&5ED RAYLEIGH NUMEER « E-f IS: Z.04
AVERARS TEMRERATURZ: 25.107
SINy TEMFERATURE: 10.@81

7 .o1B 14,254 4,.£68 E€.5352
TEMF.BASED RAYLEIGH NUMBER » E-& 165: B2
FLUX BRSED RAYLE]SY NUMEER ¢ E-B IS: 2.%0
AVEFRAZE TEMPERATURE: 14.345
SINK TEMPERATURE: 1€.99)

8 .330 14,862 4,827 6.485
TEMF.EB~SED RAYLEIGM NUMBER « E-B IS: .BE
FLUX BASED RAYLEIGH NUMEER « E-B8 15: 3.85
AVERAGE TEMPERATURE: 24.931
SINt TEMPERARTURE: 1@.02!

9 LIl 14,717 4.EES £.548
TEMP ELZEZ0 RAYLEIGH NUMEER « E-5 13: .85
FLur eRIED FAYLEIGY KUM s E-E IS z.e2

AVERAGE TEMFERATURE: 24.%
SINy TEMFER&TURE: 1Q.0¢:
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TABLE 65. REDUCED DATA FOR FC-43 AND 7 MM SPACING

ERN
T MM
CHiP GNET Wi Tavg-Ts hu'! Nul
! . 24.817 . 9.082
< 1.3
5 £.51

z .7B@ 25.70¢8 6.184 €.879
TEME . BA RAYLEIGH NUMEER ¢ E-5 I3: 1.24¢0
FLlx 8 C RAYLEIGH NUM s £-% IS 5.€8
AUEER FERATURE: 3%.€22
SNk ATURE: 1C.122

3 L7E7 24,42 £.4E8 c.e”
TEME, ER « E-3 IS: 1.3¢
e IR e E-E IS: £.44
ﬁ‘.'E.:.ﬂ':: TEP‘FEPHTLIR:: 3-’..545
Sine TEMFERATURZ: 1C.174

4 €5 23,93t 2.381
T ED RAYLEIGHM NUMBS I<: .27
. S0 PAYLEISH MU i< £.43%
q TEMFERATURE: 3
< MPERATURE: 1C.124

S .TEQ 25.051 8.513 c.i29
TeMF . EASED PAYLEIGH KUMEER » E-5 1§: 1.35
FLUN EASED RAYLEIGR NUMBER E-56 1S: .79
AVESAGE TEMFEFATURE: .:5.174
Site. TEMPEFATURZ: 10Q.:2

& 778 24.87¢% 8.581 5.237
TEMP.BASED RAYLEIGH NUMBER « E-p 18: i.32
FLUX BASED RAYLEIGH NUMESE « E-g [5: £.€9
AVERASE TEMRERATURE: 34.8C3
SINE TEMPERATURE: 1¢.12

7 L7583 23.82¢ 6.504 5.354
TEM= . BASED RAYLEIGH NUMEER « E-8 15: 1.24
FLUY EASED RAYLEISH NUMBEF » E-£ IS: €.28
AVERATE TEMFERATURE : 3:.74q
SINF TEMPERATURE: 1@.

] .78@ 24.718 €.6€3 $.267
TEMP.BASZD RAYLEIGH NUMBER ¢ E-§ I5: 1.32
FLUX ERSED RAYLEIGH NUMBER & £-§ IS: €.74
AVERACE TEMFERATURE: 34.541
SINK TEMFERATUPZ: 1Q.124

] .778 24.726 £.562 §.27¢2
TEMP . BASED PAYLEISH NUMEEF ¢ E-5 I3: V.22
FLUY BASED RAVLEIGH NUMESF o £-f [G: £.71
AIERATE TEMFERATURE: 24,649
SING TEMREIRATURE: 10,104




TABLE 66. REDUCED DATA FOR FC-43 AND 7 MM SPACING

THE . Emf DATAH ART FROM THT FILE: AFEETSL
TeE WwIF SETTING FEIR THIF we: PLIoW
THE LISTA WAS T oMM
CLECTRONIZ
CHIF QNET Wy Tavg-Ts hu't Nul
1 1,228 11,183
TEMS B Iy 13 1.8¢
FLUx BRCEET 1z 15,81
AGERAS £
SIne TEMEZ
< V.22 1@.582
TEMT LEAZED 1S: 2.3
FLux BREED s £, 24
AVERAZE TE
SINk TEMEZ
R V.22 zI.eeT 7.CeC 1,073z
TEMFE  5ASED RAYLEI0H NUMEER < £-8 IS: AP
Fiur BFSED RAMLEIS= NUMEER ¢ E-E I5: 1€ .48
AVERAZT TEMEERATURE: 42 .0'E
Sike TEMSERATURE: 9.315
4 1.222 31,165 8.280 11,22
TEMP RAIZD FAYTLEISH NUMZER ¢ E-g& IS 1,82
FLUY BASED RAYLEIGR NUMBEF & Z-3 I3: 18.7
AUVERABE TEMRZRATUPE: 41 222
Site TEMFEFATURE: ©8.919
S 1.280 zI.0638 7.87% .19z
TEM® ,BASED FAYLEIGH NUMEEF ¢ E-g 15 N
FLUX BASES FAYLE]EH NUMBZR ¢ E-8 16.272
AUZRAGE TEMPERATURE: 42,867
SINN TEMFERARTUFE: 9.919
3 1.283 32.334 €118 1r.ze
TEMF ,BASED FAY_CIGH NJMBER « E-B I5: 1.96
FLUX BASED RAYLEIEH NUMBER » E-B IS: 15.94
AUERAGE TEMFERATURE: 472.2G4
SINK TEMPERATUREZ: 9.919
7 1.218 Z1.479 8.e985 11.367
TEHMF .BASED RAYLEIGH NUMSER ¢ E-§ IS: 1.88
FLUx BASED RAYLEIGH NUMEER » E-B IS: 18.22
AVERAGE TEMPERATURE: 41,343
SINK TEMPERATUFE: ©.918
€ 1.2€9 I2.87 8.@37 11.364
TEMP.EASED RAVLEISH NJUMEER « E-§ I&: 1.93
FLUY BA3IED RAYLEIGH NUMEER « E-E 1S: 16.05
AVERAGE TEMPEF-TURE: 47.490Q
SINy TEMPERATUFE: 9.919
g 1.285 22.607 6.007 1.23

TEMP .BASED RAYLEIGH NUMEEF » E-f I
FLUN BASED RAYL.E]SH NUMEER ¢ E-E I
AVERAGE TEMPERATURE: 42,727

Silk TEMPERATURZI: §.810

woan —

o)
[
n

154




TABLE 67. REDUCED DATA FOR FC-43 AND 7 MM SPACING

THE RAW Zmf JRTA ARE FROM THE FILE: 4FZEllee
THE POWE® SETTING PEZR THIP WAS: 1.7 W

THE CIZTANTE TU THE FRONT WALL WAT 7 MM
ELECTRONIC LIQUIL wAz FC-43

CHIP QNET W) Tavg-Ts Nul Nu2

TEMP.BRSZT RAYLEIGH NUMBE
FLUX BRIED RATLEIGH NUMB
AUERAGE TEMFESRSTURZ: 45.875
SINF TEMSERATURE: 10.342

1 1.834 3€.234 B.52
R «
.

2 1.
TEM® [EA
FLUX BA
AVERATE
SINk TEM

29 41,058

E0 RAYLEISR NUMBE
2D RAYLEIGH NUMEE
TEMFERATURE: 5.4
FERATURE: 1@.342

E-6 IS: 2.9
E-8

€
5
< Is: 2470

© U TMm

1.822 Jg.2eC £.

TEM® .BASED RAYLEISH NUMBEF
FLUr BAZED RAYLEIZH NUMBEF «
TEMFERATURE : 48.542
SINK TEMFERATURE: 10.342

OF
]
]
<
DRETY

>
<
m
el
9.
[51)
m

4

1
-

4 1.EZS IT.127
TEMF.BASED RAYLEISH NUME
FLUX BASED RAYLEIGH NUME
AVERAGE TEMFERATYURE: 47,
SINK TEMFERATURE: 1@.342

12.972

) 1.674 I2.BE5 e.642
TEMF .BASED RAYLEIGH NUMBEF » E-g 1
FLUX BASED RAYLEISGH NUMBER » E-6 I
AVERAGE TEMPERATURE: 5@.00°7
SINK TEMPERATURE: 10.347

B 1.666 35.697 2.0l 12.86¢
TEMP.BASED RAYLEIGH NUMEER » E-E 15: .64
FLUX BASED RAYLEIGH NUMBER ¢ E-6 1S: 22.8%
AVERAGE TEMPERATURE: 49.039
SINK TEMPERATURE: 10.342

7 1.616 36.89E 9.171 12.872

TEMF .BASED RAYLEIGH NUMBER « E-5 I5: 2.45
FLUX BRSED RAYLEIGH NUMBEF « E-£ IS: 22.45
AVERAGE TEMPERATURE: 47.238

SINK TEMPERATURE: 10.342

& 1.674 39.045 6§.973 2.6Q2
TEMP.BASED RAYLEIGH NUMBER e E-§ IG: 2.68
FLUX BASED RAYLEIGH NUMBER + E~§ 1S: 24.08
AVERAGE TEMPERATURE: 49,3857
SINK TEMPERATURE: 10@.342

9 1.669 33,113 8.93% 12.543
TEMF .BASED RAYLEIGH NUMBER o E-§ 1C: 2.8
FLUX BASED RAYLEIGH NUMBZR » E-g IS 24.24

AVERAGE TEMPERATURE: 43,455
SINK TEMPERATURE: 1@.342
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TABLE 68. REDUCED DATA FOR FC-43 AND 7 MM SPACING

THE RAW £mf DATA ARZ FRIM ThE FILE: SFEBQIZC
THE FOWER SETTING FER THIP WAS: 2.25

THE CISTANCE TC THE FRONT WALl WhRS 7
ELECTRONIC LIQUIC WAS F(-43

CHIP ONET/ W) Tavg-Ts Nul NuZl
i 2.182 46 257 §.757 13.694
TEMF EASED RAYLEIGH NUMEBES « E-B I3: 3.586
FLU» BAZED RAYLEIGH NUM3ER » E-B 15: 34.72
AVERASE TEMFERATURE: EE.3541
SINe TEMEERATURE: 1Q.3E28
z 287 5@.342 €.S3¢ 2.545
TEME EASED RAYLETAH NUMEST o E-£ IG5 4.17?
ED RAYLEIS~ NUMEER o E-§ IS 3€.88
TEMPERATUREZ : 2Q.730
SERATURE: 1€.3€3
z I.iZ¢ 48.572 S.EZ% 7.8
TEMF L EFSED RAVLEIEE NUMEEF o E-E IS J.EC
FLU» BASED RATLEZIGEH NUMEEF o E-5 IS 34.5%
AUVSRAGE TEMFERATURE: S&.9E0
Silve TEMFERATLRZI: 1Q.22c
4 1 44,475 .18 14,288
D RAYLEIGH NUMBER » £-p [S:
FLUx BASED RAYLEIGH NJMEEF o E-E I3:
AUEFAGE TEMPERATURE: G3.EZ4
SINt TEMFERATUFRE: 1@.35¢
5 2.2e? 4z . 318 £.577 12.422
TEME _BASED RAYLEIGH NUMBES s E-5 IS: 3.84
FLUx BASED RAYLEIEF NUMBEF o E-B IS: 35.74
AVERASE TEMFERATURE: 58.703
SINk. TEMPERATURE: 1@.2885
[ c.'58¢ 47.146 €.762 12.704
TEMF _B&3EC RAYLEIGH NUMEER » E-5 IS: Z.E?
FLUY BR3ED RAYLEIGH NUMSEF « E-B I5: 35.32
AVERAGE TEMPERATURE: §7.S534
SINV TEMFERATURE: 10.35§
7 20132 44 0EZ 12.126 14.226

TEMP EASEDL RAYLEISH NUM2ER « E-5 IS:
FLUN BASZ. RAYLEIGH NUMBER » E-5 IS:
AVEFRAGE TEMPERMTURE: S4.458

SINN TEMPERATUNE: 10.3886

Lt

O LI
~NN
NIt

e 2.208 47.710 5.7 12.6815
TEMP BARSED RAYLEIGH NUMECR » E-6 IS: 3.7%
FLUY BASED RAYLEIGCH NUMEER ¢ E-B 15: 36.41
AVERAGE TEMPERATUREZ: SE.@97
SINF TEMFERATURE: 1@,35§

9 c.le2 47.3482 5.75@ 1Z.8E3
TEMF.BASED RAYLEIEW NUMSEF o E-E 1S: .72
FLUX EBASED RAYLEIGR NUMBEF » E-£ !5: 3601
AUVERASE TEMFERATURE: §7.732

SINK TEMPERATURE: 1Q.7%5
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TABLE 69. REDUCED DATA FOR FC-43 AND 7 MM SPACING

THE RAW Emf DATA ARE FRCM THE FILE: SFEE1340
TrE POWER SETTING PER (AlF wA3: 2.9 W

TRE CISTANIE TC 7RI FRINT WwALL WARZ T M
ELECTRIONIL LIGUID WAS FI-4Z

CHIF ONETiW) Tavg-Te Nu! Nul

! 2.747 S2.452 19.8e3 |
TEMF . BASED RAYLEIGR NUMBER » E~B 1S: 4.42
F_oth BASED RAYLEIGh NUMEER o E~5 IS
AVERABE TEMFERATURE: £2.749
SINK TEMFERATURE: 10.297

(]
R

Vo NV In

57.985
LEIGH NuUMB

EE
PP

s2.Te

o

4
o
T LN N
mm 1 3.
v Uy
minoouw
p 4
I v M
=4 m p
C X« <
A L
m
- m
e
3
oy
N
—
e —
un

b 4
n

wl

.ES

W o -
IS

[

CING TEM

4 2.758 5@.517 11,421 TE.031
TEM® .BAZLD PAYLEIGH NUMEES » E~E IS:
FLUY BASED RAYLEIGH NUIMZEF o E-§. IS: 4
AVEZFASE TEMPERATURE: 22.514
SINF TEMFERATURE: 10,257

.40

S 2.817 55.85¢ 10.575 14.544
TEMP .BASED RAYLEIGH KWUMEER ¢ E~E 15: 4,%6
FLUX BASED RAYLEIGH NUMBER « E-E 16: 5l.46
AVERAGE TEMFERATURE: B6B5.156
SINK TEMPERATURE: 1¢.287

6 2.802 G4.487 '
TEMF . BASED RAYLEIGH NUMEZ
FLUY BASED RAYLEISH NUMEBE
AVERAGE TEMPERATURE: §4.7
SINt TEMPERATURE: 1@.297

18,142

DTN

4

7 2.721 45.9e5 11,428 16.040
TEMP.BASED RAYLEIGH NUMBER < E-B 165: 4
FLUX BASED RAYLEIGH NUMBER « E-B 15: 45.726
AVERAGE TEMFERATURE: §0@,202
SINt TEMPERATURE: 1@.297

e - 2.817 54.408 1@.857 15.238
TEMP .BASED RAVLEIGH NUMBER ¢ E-6 IS: 4.73
FLUX BASED RAYLEIeH NUMBER » E-H 15: S1.31
AVERAGE TEMPCZRATURE: 84.7@5
SINk TEMPERATURE: 10.297

9 2.803 54.25E 10.835 '
TEMP .EASEC RAVLEIEH NUMBER « E-B I5: 4.70
FLUX BASED RAYLEIRK NUMBER « E-E I5:

AVERASE TEMPERSTURE: £4.583
SINY TEMPERATURE: 12.297

wn
< -
o
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